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UNITED STATES PATENT AND TRADEMARK OFFICE 



plicant: Takeda Pharmaceutical Co., Ltd 
U.S. Patent No.: 6,939,971 
Issued: September 6, 2005 
To: FUJISHIMA ETAL. 

Title: BENZIMIDAZOLE COMPOUND CRYSTAL 



From: Serial No. 10/655114 
Filed: September 4, 2003 
Docket: 04 164.001 3 USTE 



CERTIFICATE UNDER 37 CF.R 1. 10 

Express Mail mailing label number: EMI 1240I85IUS 

Date of Deposit: March 26, 2009 
I hereby certify that the papers listed below are being deposited with the United States Postal Service Express Mail Post Office to 
Addressee service under 37 CF.R 1.10 in an envelope addressed to: Mail Stop Patent Extension, Commissioner for Patents, P.O. Box 
1 450, Alexandria, VA 223 1 3- 1 450. 
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Name: Stephanie Samucll 



Mail Stop : Patent Extension 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 




Sir: 



The following papers are transmitted herewith: 

[3 Transmittal Sheet in duplicate containing Certificate of Mailing Under 37 CFR 1.10 
[3 Application for Extension of Patent Term Under 35 USC § 156 (13 pages) 

Exhibits A-J and L (47 pages) 
^ Sealed envelope containing proprietary material including: Coversheet (1 page), Exhibit K (1 page) 
^ 2 copies of all documents 

[3 Please charge Deposit Account No. 50-3478 for the amount of $1 120 for payment of the filing fee 
13 Return Postcard 

Please charge any additional fees or credit overpayment to Deposit Account No. 50-3478. A duplicate of this 
sheet is enclosed. 



Hamre, Schumann, Mueller & Larson, P.C. 
P.O. Box 2902 Minneapolis, M7M 55402-0902 
612.455-3800 
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Mail Stop : Patent Extension 
Commissioner for Patents 
P.O. Box 1450 
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Sir: 
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^ Transmittal Sheet in duplicate containing Certificate of Mailing Under 37 CFR 1.10 
13 Application for Extension of Patent Term Under 35 USC § 156 (13 pages) 

Exhibits A-J and L (47 pages) 
[3 Sealed envelope containing proprietary material including: Coversheet (1 page), Exhibit K (1 page) 
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Name: Douglas P. Mueller 
Reg. No.: 30,300 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



APPLICANT: 



Takeda Pharmaceutical 



Co., Ltd. 



U.S. PATENT NO. 



6,939,971 



ISSUED: 



September 6, 2005 



TO: 



FUJISHIMA ET AL. 



DATE: March 26, 2009 



FOR: 



BENZIMIDAZOLE COMPOUND 



CRYSTAL 



FROM: 



Serial No. 10/655114 



FILED: 



September 4, 2003 



ATTORNEY 



04164.0013USTE 



DOCKET NO. 



CERTIFICATE UNDER 37 C.F.R 1.10 

Express Mail mailing label number: EM 1 12401851 US 
Date of Deposit: March 26, 2009 

I hereby certify that the papers listed below are being deposited with the United States Postal Service Express Mail Post Office to 
Addressee service under 37 C.F.R 1.10 in an envelope addressed to: Mail Stop Patent Extension, Commissioner for Patents, P.O. Box 
1450^1exandriarAiA 223 13-1450. 



Mail Stop: Patent Extension 
Commissioner of Patents 
Patent Extension 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Dear Sir: 



Name: Stephanie Samuell 




APPLICATION FOR EXTENSION OF 
PATENT TERM UNDER 35 U.S.C. §156 



Takeda Pharmaceutical Company Limited ("Takeda" or "Applicant"), a 
corporation organized and existing under the laws of Japan, having its principal place of 
business at 1-1, Doshomachi 4-chome, Chuo-ku, Osaka-shi, Osaka, Japan, represents that 



it is the owner and assignee of the entire interest in and to the above-identified patent. 
Applicant was formerly called Takeda Chemical Industries Limited, which was the 
original assignee of U.S. Patent No. 6,939,971, and changed its name to Takeda 
Pharmaceutical Company Limited as of June 29, 2004. Based on this change of the 
corporate name, the change of name of the assignee of the above-identified patent to 
Applicant was recorded on June 2, 2005. A copy of the assignment of U.S. Patent No. 
6,939,971 to Takeda Chemical Industries Limited (Exhibit A) and a copy of the 
documents filed for the change of the corporate name to Takeda Pharmaceutical 
Company Limited (Exhibit B) are attached hereto. 

The NDA application of the Approved Product for the regulatory review by the 
United States Food and Drug Administration ("FDA") was filed by TAP Pharmaceutical 
Products Inc., which had been a 50-50 joint venture corporation between Takeda 
Pharmaceutical Co., Ltd. and Abbott Laboratories and had been a licensee of Applicant 
for the Approved Product. TAP Pharmaceutical Products Inc. was merged with Takeda 
Pharmaceuticals North America, Inc. and Takeda Global Research & Development 
Center, Inc. as of July 1, 2008 and accordingly, Takeda Pharmaceuticals North America, 
Inc. which is a subsidiary of Applicant, is the owner of the NDA approval of the 
Approval Product. A copy of the NDA approval is attached hereto as Exhibit C. 

Applicant hereby petitions for extension of U.S. Patent No. 6,939,971 under 35 
U.S.C. § 156(d) and 37 C.F.R. §1.740 and states in part thereof as follows: 

(1) A COMPLETE IDENTIFICATION OF THE APPROVED PRODUCT AS BY APPROPRIATE 
CHEMICAL AND GENERIC NAME, PHYSICAL STRUCTURE OR CHARACTERISTICS 

The chemical and generic name, physical structure, or characteristics of a new drug 
Kapidex (hereinafter sometimes referred to as "Approved Product"), which is approved 
by the FDA, are as follows: 

The generic name of the active ingredient contained in the Approved Product is 
dexlansoprazole. 

The chemical name of dexlansoprazole is: 
2-[(R)-[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl]methyl]sulfinyl]-lH- 
benzimidazole. 
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The chemical structure of dexlansoprazole is: 




with a molecular formula of C16H14F3N3O2S and a molecular weight of 369.36 (based on 
the 2001 International Union of Pure and Applied Chemistry [IUPAC] Atomic Weight of 
the Elements). The approved drug Kapidex includes a crystal form of dexlansoprazole. 
The data of Kapidex in the NDA submitted to the FDA were produced by using the same 
crystalline form of dexlansoprazole as that of claim 1 in U.S. Patent No. 6,939,971 . 

(2) A COMPLETE IDENTIFICATION OF THE FEDERAL STATUTE INCLUDING THE 
APPLICABLE PROVISION OF LAW UNDER WHICH THE REGULATORY REVIEW 
OCCURRED 

An application for commercial marketing approval of Kapidex in the U.S. was filed 
pursuant to §505 (b) of the Federal Food, Drug, and Cosmetic Act ("FDCA") (21 U.S.C. 
§355(b)) and reviewed under this section of the law. 



(3) AN IDENTIFICATION OF THE DATE ON WHICH THE PRODUCT RECEIVED 

PERMISSION FOR COMMERCIAL MARKETING OR USE UNDER THE PROVISION OF 
LAW UNDER WHICH THE APPLICABLE REGULATORY REVIEW PERIOD OCCURRED 

The commercial marketing of the Approved Product was approved on January 30, 
2009 by the FDA. A copy of the FDA approval is attached hereto as Exhibit C. 



(4) In the case of a drug product, AN IDENTIFICATION OF EACH ACTIVE 
INGREDIENT IN THE PRODUCT AND AS TO EACH ACTIVE INGREDIENT, A 
STATEMENT THAT IT HAS NOT BEEN PREVIOUSLY APPROVED FOR COMMERCIAL 
MARKETING OR USE UNDER THE FDCA, THE PUBLIC HEALTH SERVICE ACT, OR 
the Virus-Serum-Toxin ACT, OR A STATEMENT OF WHEN THE ACTIVE 
INGREDIENT WAS APPROVED FOR COMMERCIAL MARKETING OR USE (EITHER 
ALONE OR IN COMBINATION WITH OTHER ACTIVE INGREDIENTS), THE USE FOR 
WHICH IT WAS APPROVED, AND THE PROVISION OF LAW UNDER WHICH IT WAS 
APPROVED 
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The Approved Product Kapidex is a sustained release formulation in a capsule 
using a crystalline form of dexlansoprazole as an active ingredient. This active ingredient 
has not been approved previously for the commercial marketing or use under the FDCA, 
the Public Health service Act, or the Virus-Serum-Toxin Act. Lansoprazole, a racemate 
of the active ingredient of the Approved Product, has been approved previously. 

(5) A STATEMENT THAT THE APPLICATION IS BEING SUBMITTED WITHIN THE SIXTY 
DAY PERIOD PERMITTED FOR SUBMISSION PURSUANT TO § 1.720(f) AND AN 
IDENTIFICATION OF THE DATE OF THE LAST DAY ON WHICH THE APPLICATION 
COULD BE SUBMITTED 

The sixty (60)-day period began on the approval date of the Approved Product 
January 30, 2009 and will expire on March 30, 2009. Accordingly, this application is 
being submitted within the 60-day period pursuant to 37 C.F.R. §1 .720(f). 



(6) A COMPLETE IDENTIFICATION OF THE PATENT FOR WHICH AN EXTENSION IS 

BEING SOUGHT BY THE NAME OF THE INVENTOR, THE PATENT NUMBER, THE DATE 
OF ISSUE, AND THE DATE OF EXPIRATION 

The information of patent for which this application is submitted is as follows: 
U.S. Patent No.: 6,939,971 
Inventors : Akira Fuj ishima 

Isao Aoki 

Keiji Kamiyama 

Title: BENZIMIDAZOLE COMPOUND CRYSTAL 

Date of issue: September 6, 2005 

Date of expiration: June 1 5, 2020 absent the extension 

U.S. Patent No. 6,939,971 was granted on the 6th day of September 2005 to Akira 
Fuj ishima, Isao Aoki, and Kenji Kamiyama and was assigned to Takeda Chemical 
Industries Ltd. Takeda Chemical Industries Ltd. changed the corporate name to Takeda 
Pharmaceutical Co., Ltd. as of June 29, 2004, and the name change to Takeda 
Pharmaceutical Co. Ltd. was recorded in the United Patent Trademark Office on June 2, 
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2005, at Reel 018917, Frame 0406. The June 29, 2004 execution date of the name 
change was erroneously recorded in the assignment record of the USPTO as October 13, 
2004, on which the Osaka Chamber of Commerce & Industry issued the certificate of 
membership of Applicant. A copy of the assignment to Takeda Chemical Industries Ltd. 
and the change of the corporate name are attached hereto as Exhibits A and B, 
respectively. 

(7) A COPY OF THE PATENT FOR WHICH AN EXTENSION IS BEING SOUGHT, INCLUDING 
THE ENTIRE SPECIFICATION (INCLUDING CLAIMS) AND DRAWINGS 

A copy of the U.S. Patent No. 6,939,971, for which the extension is being sought, 
including the entire specification (including claims) is attached hereto as Exhibit D. 

(8) A Copy of Disclaimer, Certificate of Correction, Receipt of 
Maintenance Fee Payment, or Reexamination Certificate Issued in the 
Patent 

U.S. Patent No. 6,939,971, for which this application of the patent term extension is 
filed, is presently subject to terminal disclaimers over U.S. Patent Nos. 6,462,058 and 
6,664,276 as shown in Exhibits E and F, respectively, attached hereto. U.S. Patent No. 
6,462,058 will expire on June 15, 2020, 20 years from the June 15, 2000 international 
filing date. U.S. Patent No. 6,664,276 (Application No. 10/243329) is subject to terminal 
disclaimers over U.S. Patent No, 6,462,058 and U.S. Patent No. 6,608,092 (Application 
No. 10/019254) (see Exhibits G and H, respectively), which is also subject to a terminal 
disclaimer over U.S. Patent No. 6,462,058 and U.S. Patent No. 6,664,276, and is 
scheduled to expire on June 15, 2020. Thus, U.S. Patent No. 6,664,276 is scheduled to 
expire on June 15, 2020. 

Because of the terminal disclaimers, U.S. Patent No. 6,939,971 is currently 
scheduled to expire on June 15, 2020. 

No certificate of correction or reexamination certificate has been issued. 

A copy of documents showing payment of the maintenance fee payment for U.S. 
Patent No. 6,939,971 is attached hereto as Exhibit I. 
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(9) A STATEMENT THAT THE PATENT CLAIMS THE APPROVED PRODUCT, OR A 
METHOD OF USING OR MANUFACTURING THE APPROVED PRODUCT, AND A 
SHOWING WHICH LISTS EACH APPLICABLE PATENT CLAIM AND DEMONSTRATES 
THE MANNER IN WHICH AT LEAST ONE SUCH PATENT CLAIM READS 

U.S. Patent No. 6,939,971 claims a method of using a pharmaceutical composition 
of a.crystalline form of dexlansoprazole, which is an active ingredient of the Approved 
Product, for an intended use in claims 1 and 2, a method of using the Approved Product 
having a particular crystalline form of dexlansoprazole for the intended use in claim 3, a 
method of using the Approved Product for an approved indication in claims 5 and 6, a 
method of using of the Approved Product, in which dexlansoprazole has the particular 
crystalline form, for the approved indication in claim 7, a method of using the Approved 
Product for another intended use in claims 9 and 15, and a method of using the Approved 
Product, in which dexlansoprazole has the particular crystalline form, for the other 
intended use in claim 16 as shown in Exhibit J. The claimed particular crystalline form 
in claims 3, 7, and 16 is the same crystalline form as that used for the NDA of the 
Approved Product (see Exhibit K). Please note that the X-ray powder diffraction of 
dexlansoprazole in the Approved Product was measured by different equipment under 
different measuring conditions from those used to obtain data for U.S. Patent No. 
6,939,971 and might include minor experimental deviations. 
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(10) A STATEMENT OF THE RELEVANT DATES AND INFORMATION PURSUANT TO 35 

u.s.c. 156(g) in order to enable the secretary of health and human 
Services or the Secretary of Agriculture, as appropriate, to 
determine the applicable regulatory review period 

The information required by 37 C.F.R. §1.740(a)(10) for a patent claiming the 
Approved Product, a human drug Kapidex, is as follows: 

(A) Effective date of the investigational new drug (IND) application and the IND 
number: 

Effective date of IND Application: July 2, 2004 
IND number: 69,927 

(B) Effective date on which a new drug application (NDA) was initially filed and 
the NDA number: 

Application date of NDA: December 28, 2007 

NDA number: 22-287 

(C) Date on which the NDA No. 22-287 was approved is January 30, 2009. 
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(11) A BRIEF DESCRIPTION OF THE SIGNIFICANT ACTIVITIES UNDERTAKEN BY THE 

MARKETING APPLICANT DURING THE APPLICABLE REGULATORY REVIEW PERIOD 
WITH RESPECT TO THE APPROVED PRODUCT AND THE SIGNIFICANT DATES 
APPLICABLE TO SUCH ACTIVITIES 

A brief description of the significant activities undertaken by the applicant of the 
commercial marketing approval Takeda during the applicable regulatory period for the 
Approved Product and the significant dates applicable to such activities are shown in 
Exhibit L attached hereto. 
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(12) A STATEMENT THAT IN THE OPINION OF THE APPLICANT THE PATENT IS ELIGIBLE 
FOR THE EXTENSION AND A STATEMENT AS TO THE LENGTH OF EXTENSION 
CLAIMED, INCLUDING HOW THE LENGTH OF EXTENSION WAS DETERMINED 

Applicant is of the opinion that U.S. Patent No. 6,939,971 is eligible for the patent 
term extension under 35 U.S.C. §156 because the requirements of 35 U.S.C. §156 (a) and 
(c)(4) have been satisfied as follows: 

(a) 35 U.S.C. § 156(a) 

U.S. Patent No. 6,939,971 claims a method of using a crystalline form of 
dexlansoprazole, which is an active ingredient of a human drug Kapidex, i.e., 
the Approved Product, as defined in 37 C.F.R. §1.710, in claims 1-3, 5-7, and 9- 
16 including a method of treatment of reflux esophagitis, which is an approved 
indication for the Approved Product (claims 5-7), and a particular crystalline 
form of dexlansoprazole used for the data filed for the NDA of the Approved 
Product is claimed in claims 3, 7, and 16. 

(b) 35 U.S.C. § 156(a)(1) 

U.S. Patent No. 6,939,971 has not yet expired as of the date of submission of 
this application. 

(c) 35 U.S.C. § 156(a)(2) 

The term of U.S. Patent No. 6,939,971 has never been extended under 35 
U.S.C. §156(e)(l). 

(d) 35 U.S.C. § 156(a)(3) 

This application for extension of U.S. Patent No. 6,939,971 is being 
submitted by the owner of record Takeda Pharmaceutical Co., Ltd. through 
their attorneys in accordance with the requirements of 35 U.S.C. § 156(d)(1) 
through (4). 

(e) 35 U.S.C. § 156(a)(4) 

The Approved Product Kapidex has been subject to a regulatory review 
period under §505 of the FDCA (21 U.S.C. §355) before its commercial 
marketing or use. 

(f) 35 U.S.C. § 156(a)(5)(A) 
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The permission for the commercial marketing or use of the Approved 
Product after such regulatory review period is the first permitted commercial 
marketing or use of the Approved Product and the active ingredient of the 
Approved Product dexlansoprazole under §505 of the FDCA (21 U.S.C. §355). 
(g) 35 U.S.C.§ 156(c)(4) 

To the date of this application, there is no other U.S. patent that has been 
extended under 35 U.S.C. §1 56(e)(1) for the same regulatory review period for 
the Approved Product. Applicant acknowledges that applications for extension 
of U.S. Patent Nos. 6,462,058 and 6,664,276 are being filed based on the same 
regulatory review period, and confirms that Applicant will elect one of the three 
for grant. 

Applicant further is of the opinion that U.S. Patent No. 6,939,971 is entitled to the 
patent term extension under 35 U.S.C. §156 for the length of 822 days extended from 
June 15, 2020 as determined pursuant to 37 C.F.R. §1.775 by the following: 

(a) 37C.F.R. § 1.775(b) 

The number of days in the period beginning on the effective date of the IND 
application for the Approved Product July 2, 2004 and ending on December 28, 
2007, which is the date of the initial NDA application for the Approved Product 
was filed under §505(b) of the FDCA, is 1275 days ("Period (c)-l" as defined 
under 35 U.S.C. §156(g)(l)(B)(i)). 

The number of days in the period beginning on the date of the NDA 
application for the Approved Product December 28, 2007 and ending on the 
approval date of the NDA January 30, 2009 is 400 days ("Period (c)~2" as 
defined under 35 U.S.C. §156(g)(l)(B)(ii)). 

(b) 37 C.F.R. §1.775(d)(l) 

The term of extension of U.S. Patent No. 6,939,971 is determined by 
subtracting the number of days of (i)-(iii) below from the total period of Period 
(c)-l and Period (c)-2. 

(i) The number of days in Periods (c)-l and (c)-2 on and before the issue 
date of U.S. Patent No. 6,939,971 September 6, 2005 is 432 days . 
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(ii) The number of days in Period (c)-l and (c)-2 during which Applicant 
did not act with due diligence is zero (0) day . 

(iii) One-half (1/2) the number of days remaining in the Period (c)-l after 
reduced by the days of (b)-(i) and (ii) above is 421 days (1/2 x (1275- 
432) days ignoring a half day). 

Accordingly, the extension period is 822 days , calculated by subtracting 853 
days (432 + 421 days) from 1675 days (Periods (c)-l and (c)-2: 1275 + 400 
days). 

(c) 37C.F.R. §1. 775(d)(2) 

U.S. Patent No. 6,939,971 filed on September 4, 2003 is subject to the 
terminal disclaimer filed for U.S. Patent No. 6,664,276, and the current 
expiration date of the '971 patent is scheduled on June 15, 2020, 20 years from 
the Jun 15, 2000 international filing date of the parent '058 patent for which a 
terminal disclaimer of the patent '276 has been filed. The extended expiration 
date of U.S. Patent No. 6,939,971 obtained by adding 822 days to June 1 5, 2020 
is September 15, 2022 . 

(d) 37 C.F.R. § 1.775(d)(3) 

The extended date calculated by adding 14 years to the NDA approval date 
January 30, 2009 is January 30, 2023 . 

(e) 37 C.F.R. § 1.775(d)(4) 

The earlier date of the extended expiration dates of U.S. Patent No. 
6,939,971 in (c) and (d) above is September 15,2022 . 

(f) 37 C.F.R. § 1.775(d)(5) 

The earlier date of the extended expiration dates of U.S. Patent No. 
6,939,971 in (e) and the date June 15, 2025 calculated by adding five (5) years 
to the current expiration date June 15, 2020 is September 15, 2022 . 

In light of the (a)-(e) above, Applicant is in the opinion that the extended expiration 
date of U.S. Patent No. 6,939,971 should be September 15, 2022 , i.e., 822 days or 2 years 
and 92 days from the date of the current expiration date June 15, 2020. 
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(13) a statement that applicant acknowledges a duty to disclose to the 
Director of the United States Patent and Trademark Office and the 
Secretary of Health and Human Services any information which is 
material to the determination of entitlement to the extension 

SOUGHT 

Applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and to the Secretary of Health and Human Services any information that is 
material to the determination of entitlement to the extension of U.S. Patent No. 6,939,971 
being sought. 

(14) The prescribed fee for receiving and acting upon the application for 
extension 

Please charge Deposit Account No. 50-3478 in the amount of $ 1,120.00 and any 
additional fees or credit overpayment to Deposit Account No. 50-3478. 



(15) The name, address, and telephone number of the person to whom 

inquiries and correspondence relating to the application for patent 
term extension are to be directed 

Please address all inquires and correspondence relating to this application for patent 
term extension to: 

Douglas P. Mueller 

HAMRE, SCHUMANN, MUELLER & LARSON, P.C. 
P.O. Box 2902 

Minneapolis, MN 55402-0902 
(612) 455-3800 
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(16) The application under this section must be accompanied by two 
additional copies of such application 



Two additional copies of this application are attached hereto. 



Respectfully submitted, 



52835 



PATENT TRADEMARK OFFICE 



HAMRE, SCHUMANN, MUELLER & 
LARSON, P.C. 
P.O. Box 2902 

Minneapolis, MN 55402-0902 
(612) 455-3800 



Dated: March 26, 2009 



DPM/my 



By: 




Dojuglas P. Mueller 
Reg. No. 30,300 
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EXHIBIT A 

ASSIGNMENT 



For good and valuable consideration, the receipt and sufficiency of which are hereby acknowledged, 
each undersigned inventor hereby sells and assigns, to TAKEDA CHEMICAL INDUSTRIES LTD., a 
corporation of Japan, 1-1, Doshomachi 4-chome, Chuo-ku, Osaka, Japan (hereinafter ASSIGNEE) 
all right, title apd interest for the United States, its territories, and possessions in and to the 
following invention and U.S. application filed thereon, and the 'entire right, title and interest in arid 
to any and all Letters Patents which may be granted therefor in the United States, to be held and 
enjoyed by said ASSIGNEE, its successors, legal representatives and assigns to the full end of the 
' term or terms for which any and all such Letters Patent may be granted as fully and entirely as 
would have been held and enjoyed by the undersigned had this Assignment not been made. 

Title of Invention : Benzimidazole Compound Crystal 

United States Patent Application : 

• [XX] executed concurrently herewith 

[ ] executed on 

[ ] Serial No. Filed ' 

Each of the undersigned acknowledges that this sale and assignment includes any and all 
divisions or continuations of said United States Patent application, and any and all Letters Patent 
of the United States which may issue on any such applications, including any and all reissues or 
extensions thereof. * 

Each of the undersigned hereby authorizes and requests the Commissioner of Patents 
and Trademarks to issue any and all such Letters Patent to said ASSIGNEE, its successors or 
assigns in accordance herewith; 

Each of the undersigned warrants and covenants that he has the full and unencumbered 
right to sell and assign the interests herein sold and assigned and that he has not executed and will 
not execute any document or instrument in conflict herewith; 

Each of the undersigned further covenants and agrees he will communicate to said 
ASSIGNEE, its successors, legal representatives or assigns all information knowh.to him relating to 
said invention or patent application and that he will execute and deliver any papers, make all rightful 
oaths, assist in and testify in any related proceedings including interferences or lawsuits concerning 
this application or continuation, division or reissue thereof, and perform all other lawful acts deemed 
necessary or desirable by said ASSIGNEE, its successors; legal representatives or assigns to obtain 
a grant of a valid United States Patent on said invention; 
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Each of the undersigned hereby grants ASSIGNEE and its legal representatives, the 
power to insert in this Assignment any further identification which may be necessary or desirable to 
comply with the rules of the U.S. Patent and Trademark Office for recordation of this Assignment 
and specifically, the power to insert in the space provided above, the filing date and application 
number of the application when known. 



In witness hereof, executed by the undersigned on the date(s) opposite the undersigned names. 





S/GMiOf?ES OFjftVENJQRS 




LName: Akira FUJISHiMA 


Signature: "* 


Date:/v/^e/vfbe^ f 7 -^3^ 


2.Name: Isao AOKI 


Signature: J^^U 




3 : Name: Keiji KAMIYAMA 


Signature: y^^i^ 


Date: Mi/^r /, 


4.Name: 


Signature- 


Date: 


5.Name: 


Signature: 


Date: 


o.Name. 


Signature: 


Date: 






Name/ Yuji NISHIKIftr 
For. 1 - 3 


Signature: 


Date: 


Name/ Yasunori GOTO 
For 1-3 


Signature: / y /O^c. 


Date: 


Name/ 
For 


Signature: 


Date: 


Name/ 
For 


Signature: 


Date: 


Name/ 
For: 


Signature: 


Date: . 


Name/ 
For: 


Signature: 

.... , /_\ : ! r u ~4.:«„+i 


Date: 



♦Notice for Witnesses! Please indicate which inventoKs) you are signing for by writing the corresponding numbers 
Ton" 
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EXHIBIT B 

PTO/SB/96 (09-06) 
Approved for use through 03/31/2007. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 



STATEMENT UNDER 37 CFR 3.73(b) 

Applicant/Patent Owner: TAKEDA PHARMACEUTICAL COMPANY LIMITED 



Application NoVPatent No.: 6.939.971 



. Filed/Issue Date: September 6. 2005 



Entitled: BENZIMIDAZOLE COMPOUND CRYSTAL 



TAKFHA PHARMAP.FIITIOAI COMPANY I IMITFD 
(Name of Assignee) 



, a CORPORATION 



(Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 



states that it is: 

1. [7] the assignee of the entire right, title, and interest; or 

2. □ an assignee of less than the entire right, title and interest 

(The extent (by percentage) of its ownership interest is 



%) 



in the patent application/patent identified above by virtue of either: 



AQAn assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded 

in the United States Patent and Trademark Office at Reel r _ ( Frame , or for which a copy 

thereof is attached. 

OR 

B.f/1 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 



1. From: inventors 



To: TAKEDA CHEMICAL INDUSTRIES LTD. 



The document was recorded in the United States Patent and Trademark Office at 

Reel , Frame , or for which a copy thereof is attached. 



2. From: TAKEDA CHEMICAL INDUSTRIES LTD. 



To: TAKEDA PHARMACEUTICAL COMPANY LIMITED 



The document was recorded in the United States Patent and Trademark Office at 
Reel ; , Frame , , or for which a copy thereof is attached. 



3. From: 



To: 



The document was recorded in the United States Patent and Trademark Office at 
Reel , Frame , or for which a copy thereof is attached. 

□ Additional documents in the chain of title are listed on a supplemental sheet. 

I~~l As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy {i.e., a true copy of the original assignment documents )) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 
302.08] 



The undersigned (whose title 
V 




below) is authorized to act on behalf of the assignee. 



DECEMBER 7. 2006 



Signature 
DOUGLAS P. MUELLER 



Date 

612.455.3804 



Printed or Typed Name 
ATTORNEY FOR APPLICANT 



Telephone Number 



Title 



This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1,14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office. U.S. Department of Commerce, P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



{ 



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1 The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this, system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 21 8(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made jn accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (/.©., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1 .14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records, may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 



THE OSAKA CHAMBER OF COMMERCE &■ INDUSTRY 

Ufa. : hHp-y/v»w w . oi r * T t cdjr-ip/ 

October 13, 2004 



To whom it may concern: 



CERTIFICATE OF MEMBERSHIP 



This is to certify that the undermentioned company is 
registered as a member of this Chamber. 

company name: Takeda Pharmaceutical company Limited 

(The former company name in English was 
Takeda Chemical Industries, Ltd. 
until June 29, 2004.) 

Address: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka, Japan 
Membership Bumber: KT-O1-0D0B0 



The Osaka Chancer of Commerce & Industry 

*l&2->-? Toshinobu Kobayashi 

Authorized Signatory 



EXHIBIT C 



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

_ . _ , Food and Drug Administration 

Rockville/MD 20857 



NDA 22-287 NDA APPROVAL 

Takeda Global Research and Development Center, Inc 
Attention: Nancianne Knipfer, Ph.D., RAC 
Manager, Regulatory Affairs Strategy 
One Takeda Parkway 
Deerfield, IL 60015 



Dear Dr. Knipfer: 

Please refer to your new drug : application (NDA) dated December 28, 2007, received 
December 28, 2007, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic 
Act (FDCA) for Kapidex (dexlansoprazole) Delayed Release-Capsules 30, 60, and 90 mg. 

We acknowledge receipt of your submissions dated February 5, 18, 19, 2008; March 7 and 26, 
2008; April 28 and 29, 2008; May 22 and 30, 2008; June 24, 26, 30, 2008; July 1 1 and 15, 2008; 
August 21 and 26, 2008; September 9, 10, 26, 2008; October 20 and 21, 2008; November 7, 14, 
21, 2008; December 10, 17, 23, 2008 and January 12, 13, 14, 22, 23, 27, 28, 2009. 

This new drug application provides for the use of Kapidex (dexlansoprazole) Delayed Release 
Capsules 30 mg for maintaining healing of erosive esophagitis, and for treating heartburn 
associated- with non-erosive gastroesophageal reflux disease (GERD). This new drug application 
also provides for the use of Kapidex (dexlansoprazole) Delayed Release Capsules 60 nig for . 
healing of all grades of erosive esophagitis. 

As discussed in the November 5, 2008 teleconference, we are not ajpproving the 90 mg dose of 
Kapidex (dexlansoprazole) Delayed Release Capsules. 

We have completed our review of this application, as amended. It is approved for the 30 and 
60 mg doses, effective on the date of this letter, for use as recommended in the enclosed agreed- 
upon labeling text. 

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of 
administration are required to contain an assessment of the "safety and effectiveness of the 
product for the claimed indications in pediatric patients unless this requirement is waived, 
deferred, or inapplicable. 



NDA 22-287 
Page 2 

We are waiving the pediatric study requirement for ages birth to less than one month for the 
following indications: healing and maintenance of healing of all grades of erosive esophagitis 
(EE) and treating heartburn associated with non-erosive gastroesophageal reflux disease (GERD) 
because the necessary studies are impossible or highly impractical. 

We are waiving the pediatric study requirement for ages 1-1 1 months for the following 
indications: healing and maintenance of healing of all grades of erosive esophagitis (EE) because 
necessary studies are impossible or highly impractical, the number of pediatric patients with 
erosive esophagitis in this age group would be limited. 

We are deferring submission of your pediatric studies for ages 1 year to 17 years for healing and 
maintenance of healing of all grades of erosive esophagitis (EE) and for 1 month to 17 years for 
treating heartburn associated with non-erosive gastroesophageal disease (GERD) because this 
product is ready for approval for use in adults and the pediatric studies have not been completed. 

Your deferred pediatric studies required by section 505B(a) of the Federal Food, Drug, and 
Cosmetic Act are required postmarketing studies. The status of these postmarketing studies must 
be reported annually according to 21 CFR 314.81 and section 505B(a)(3)(B) of the Federal Food, 
Drug, and Cosmetic Act. These required studies are listed below. 

1 . Deferred pediatric study under PREA for healing and maintenance of healing of all grades 
of erosive esophagitis (EE) in pediatric patients 1 year to 1 1 years. 

Final report submission: October 3 1 , 2013 

2. Deferred pediatric study under PREA for healing and maintenance of healing of all grades 
of erosive esophagitis (EE) in pediatric patients 12 years to 17 years. 

Final report submission: March 3 1,2013 

3. Deferred pediatric study under PREA for treatingheartburn associated with non-erosive 
GERD in pediatric patients aged 1 month to 1 1 months. 

Final report submission: July 3 1 , 20 1 6 

4. Deferred pediatric study under PREA for treating heartburn associated with non-erosive 
GERD in pediatric patients aged 1 year to 1 1 years. 

Final report submission: October 31, 2013 

5. Deferred pediatric study under PREA for treating heartburn associated with non-erosive 
GERD in pediatric patients aged 12 years to 17 years. 

Final report submission: March 31,. 2013 

Submit final study reports to your NDA 22-287. Use the following designator to prominently 
label all submissions: 



Required Pediatric Assessments 
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POSTMARKETING REOUIR F^NTS UNDER 505(o) 

Tide IX, Subtitle A, Section 901 of the Food and Drug Administration Amendments Act of 2007 
(FDAAA) amends the FDCA to authorize FDA to require holders of approved drug and 
biological product applications to conduct postmarketing studies and clinical trials for certain 
purposes, if FDA makes certain findings required by the statute (section 505(o)(3)(A), 21 U.S.C. 
355(o)(3)(A)). This provision took effect on Match 25, 2008. 

We have determined that an analysis of spontaneous postmarketing adverse events reported 
under subsection 505(k)(l) of the FDCA will not be sufficient to assess a signal of a serious risk 
for bone ftactures in patients who have prolonged use and/or higher doses of Kapidex 
(dexlansoprazole) Delayed Release Capsules. 

Furthermore, the new pharmacovigilance system that FDA is required to establish under section 
505(k)(3) of the FDCA has not yet been established and is not sufficient to assess this serious 
risk 

Finally, we have determined that only a clinical trial (rather than a nonclinical or observational 
study) will be sufficient to assess this serious risk 

Therefore, based on appropriate scientific data, FDA has determined that you are required, 
pursuant to section 505(o)(3) of the FDCA, to conduct the following postmarketing clinical trial: 

6. A clinical trial to evaluate the effect of Kapidex (dexlansoprazole) Delayed Release 

Capsules on bone homeostasis. The primary endpomt will be biomarkers of bone formation 
and bone resorption. Treatments will include: placebo, dexlansoprazole and esomeprazole. 

The timetable you submitted on January 12, 2009, states that you will conduct this trial 
according to die following timetable: 

Final protocol Submission: August 31, 2009 

Trial Start Date: October 3 1 , 2009 

Final Report Submission: December 31, 2011 

Submit the protocol to your IND 69,927, with a cross-reference letter to this NDA 22-287. 
Submit all final reports to your NDA 22-287. Use the following designators to prominently label 
all submissions, including supplements, relating to this postmarketing clinical trial as 
appropriate: 

• Required Postmarketing Protocol under 505(o) 

' • Required Postmarketing Final Report under 505(o) 

• Required Postmarketing Correspondence under 505(o) 

Section 505(o)(3)(E)(ii) of the FDCA requires you to report periodically on the status of any 
study or clinical trial required under this section. This section also requires you to penodically 
report to FDA on the status of any study or clinical trial otherwise undertaken to investigate a 
safety issue. Section 506B of the FDCA, as well as 21 CFR 3 14.81(b)(2)(vii) requires you to 
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report annually on the status of any postmarketing commitments or required studies or clinical 
trials. 

FDA will consider the submission of your annual report under section 506B and 21 CFR 
3 14.8 l(b)(2)(vii) to satisfy the periodic reporting requirement under section 505(o)(3)(E)(ii) 
provided that you include the elements listed in 505(o) and 21 CFR 314.81(b)(2(vii). We remind 
. you that to comply with 505(o), your annual report must also include a report on the status of any 
study or clinical trial otherwise undertaken to investigate a safety issue. Failure to submit an 
annual report for studies or clinical trials required under 505(o) on the date required will be 
considered a violation of FDCA section 505(b)(3)(E)(ii) and could result in enforcement action. 

CONTENT OF LABELING 

As soon as possible, but no later than 14 days from the date of this letter, please submit the 
content of labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format as described 
at http://ww.fda.gov/oc/datacouncil/sDl.html that is identical to the enclosed labeling (text for 
the package insert, text for the patient package insert). Upon receipt, we will transmit that 
version to the National Library of Medicine for public dissemination. For administrative 
purposes, please designate this submission, "SPL for approved NDA 22-287." 

CARTON AND IMMEDIATE CONTAINER LABELS 

Submit final printed carton and container labels that are identical to the January 13, 2009 
submitted carton and immediate container labels, with the exception of the Hospital Unit Dose 
Blister Labels for 30 mg and 60 mg doses, of which we accept the January 23, 2009 submission 
as soon as they are available, but no more than 30 days after they are printed. Please submit 
these labels electronically according to the guidance for industry titled Providing Regulatory 
Submissions in Electronic Format - Human Pharmaceutical Product Applications and Related 
Submissions Using the eCTD Specifications (October 2005). Alternatively, you may submit 12 
paper copies, with 6 of the copies individually mounted on heavy-weight paper or similar 
material. For administrative purposes, designate this submission "Final Printed Carton and 
Container Labels for approved NDA 22-28T. Approval of this submission by FDA is not 
required before the labeling is used. 

Marketing the product(s) with FPL that is not identical to the approved labeling text may render 
the product misbranded and an unapproved new drug. 

You may request advisory comments on proposed introductory advertising and promotional 
labeling. To do so, submit, in triplicate, a cover letter requesting advisory comments, the 
proposed materials in draft or mock-up form with annotated references, and the package insert(s) 
to: * 
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Food and Drug Administration 

Center for Drug Evaluation and Research 

Division of Drug Marketing, Advertising, and Communications 

590 1-B Ammendale Road 

Beltsville, MD 20705-1266 

As required under 21 CFR 314.81 (b)(3)(i), you must submit final promotional materials, and the 
package insert(s), at the time of initial dissemination or publication, accompanied by a Form 
FDA 2253. For.instruction on completing the Fonn FDA 2253, see page 2 of the Form. For 
more information about submission of promotional materials to the Division of Drug Marketing, 
Advertising, and Communications (DDMAC), see www:fda.gov/cder/ddmac. 

LETTERS TO HEALTH CARE PROFESSIONALS 

If you issue a letter communicating important safety related information about this drug product 
(i.e., a "Dear Health Care Professional" letter), we request that you submit an electronic copy of 
the. letter to both this NDA and to the following address: 

MedWatch 

Food and Drug Administration 
Suite 12B05 
5600 Fishers Lane 
Rockville,MD 20857 



REPORTING REQUIREMENTS 

We remind you that you must comply with reporting requirements for an approved NDA (2 1 
CFR 314.80 and 314.81). 

If you have any questions, call Anna Simon, Regulatory Project Manager, at (301) 796-3509. 

Sincerely, 

{See appended electronic signature page} 

Donna Griebel, M.D. 
Director 

Division of Gastroenterology Products 

Office of Drug Evaluation III 

Center for Drug Evaluation and Research 



Enclosure: Package Insert 
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HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not Include aR the Information needed to use 
KAPIDEX liWy and effectively. Sn full prescribing Information 
for KAPIDEX. 

KAPIDEX (dexlansoprazple) delayed release capsules 
Initial M.8. Approval: 1 MS (lansoprazole) 



-INDICATIONS AND USAO^ 



KAPIDEX is a proton pump inhibitor (PPI) Indicated for 

• HeaBng of aH grades of erosive esophagitis (EE). (1 .1) 

• Maintaining haalng of EE. (1.2) 

• Treating heartburn associated wtth norverosive gastroesophageal 
reflux disease (GERD). (1.3) 



-DOSAGE AND ADMINISTRATION* 



• HeaBmi of EE: 6D mg once daflv for up to 8 weeks. (Z1) 
. Matn|en> n«i of heated EE: 30 mo once daUy for up to 6 months. 

W) 

• synptnma^ noiverosrve GERD: 30 mg once dairy Tor 4 weeks. 
(2.1) 

• Hepatic impairment Consider 30 mg maximum daDy dose for 
paUehU wtth rnodBrate hepatic Impairment (Chfld-Pugh Class B). 
No studies Were conducted in patients with severe hepatic 
impairment (Chlld-Pugh Class C). (2.2, 8.7) 

• KAPIDEX can fee taken without regard to food. (2.3) 

• KAPIDEX should be swallowed whole. Alternatively, capsules can 
he opened, sprinkled on one tablespoon of applesauce, and 
swsBowed immediately. (2.3) 



-DOSAGE FORMS AND STRENGTHS*- 



Capsules: 30 mg and 60 mg. (3) 



^CONTRAINDICATIONS- 



Patitnts with known hypersensitivity to any component of the 
formulatloa (4) 



WARNINGS AND PRECAUTIONS* — — 

fiagtricrftaBonancv: Symptomatic response wtth KAPIDEX does not 
preclude the presenceof gastric malignancy. (5.1) 



-ADVERSE REACTIONS- 



Most commonly reported adverse reactions (22%): diarrhea, 
abdominal pain, nausea, upper respiratory tract Infection, vomiting, and 
flatulence. (6.1) 

To report SUSPECTED ADVERSE REACTIONS, contact Tekeda 
Phamuteutteala America, Inc. at I.87t4*8.3328 or FDA at 
1JOO.FDA.10iS or www.fda.gov/medwateh. 

-DRUG INTERACTIONS^ 



^ Do not Co-administer with KAPIDEX because 
atazanavfr systemic concentrations may be substantiaJy 
decreased. (7.1) 

QpjjBji with rj^«nrfaint ahaomtipn fe.cL. ampidlln esters. 



NOEX may Interfere with 



f drugs for which gastric pH is Important for 
bioavaOabffity. (7.1) 

• MtMaUte Patients taking concomitant warfarin may require 
.monitoring for Increases in International normalised ratio (INR) and 
prothrombin time. (7.2) 

■ • ■^•mv.u---^.mi ii USE IN SPECIFIC POPULATIONS . . u i 

• NlW»nfl/nvtfWff; Discontinue drug dr nursing, taking Into 
consideration Importance of drug to mother. (8.4) 

• peo-jairlfi use: Safety and effectiveness not established In pediatric 
patients. (8.4) 

See 17 lor PATIENT COUNSELING INFORMATION and FDA* 
Approved Patient Ubetng. 

Revised: 1/2008 



FULL PRESCRIBING INFORMATION: CONTENTS* 

1 INDICATIONS AND USAGE 

1.1 Healing of Erosive Esophagitis 

1.2 Maintenance of Heated Erosive Esophagitis 

1 .3 Symptomatic Non-Erosive Gastroesophageal Reflux 
Disease 

2 DO SAO I AND ADMINISTRATION 

2.1 Recommended Dose 

22 Special Populations 

2.3 Important Administration Information 

3 DOSAGE F0RHS AND STRENGTHS 
* CONTRAINDICATIONS 

S WARNINGS AND PRECAUTIONS 

5.1 Gastric Malignancy 
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7.1 Drugs wtth pH-Dependent Absorption Pharmacokinetics 

7.2 Warfarin 
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8.1 Pregnancy 

8.3 Nursing Mothers 

6.4 Pediatric Use 

8.5 Geriatric Use 



8.6 Renal Impairment 

6.7 Hepatic Impairment 
10 OVERDOSAGE 
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12 CUWCALPHA|«IACOLOi3Y 

12.1 Mechanism of Action 

12.2 Pharmacodynamics 

12.3 Pharmacokinetics 

12.4 Effect of Food on Pharmacokinetics and 
Pharmacodynamics 

12.5 Special Populations 

12.6 Drug-Drug interactions 

13 NONCLINICAL TOXICOLOGY 

1 3.1 C^nogenesis, Mutagenesis, Impairment of FerttHty 

14 CU^CALSTUWtt 

14.1 HeaCng of troslve Esophagitis 

14.2 Maintenance of Heaied Erosrve esophagitis 
1*3 Symptomstic Non-Erosive GERD . 

If HOW SUPPUEO&TORAOi AND HANDLING 
17 PAl«Wr<toUN*EUI»^ 

1 7.1 Information for Patients 

174 FDA-Approved Patient Labeling 

"Sections or subsections omitted from the fuH prescribing information 
are not Baled. 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 
1.1 Healing of Erosive Eeophagrtls 

KAPIDEX Is indicated for heafing of all grades of erosive esophagttis (EE) for up to 8 weeks. 

14 Walnstnance of Heeled Eroarve Esophagrtis 

KAPIDEX is Indicated to maintain heating of EE for up to 6 months. 

14 Symptomatic Non-Erosive Gastroesophageal Reflux DIeeaae 

KAPIDEX IS Indicated for the treatment of heartburn associated with non-erosive gastroesophageal reflux disease (GERD) for 4 weeks. 

2 DOSAGE AND ADMMSTRAtlON 



2.1 Recommended Dose 

KAPIDEX is available as capsules in 30 mg and 60 mg strengths for adult use. Directions for use in each Indication are summarized in TaWe 1 . 

Table 1: KAPIDEX Detain* Rocomrnondatfone 



inS^on" I Recommended Pose I Frequency 



Healing of EE 



Ma^fonahceofr^aied^ 
Symfrfoniafic Nor^rosJve 



GERD 



60 mg 



30 mg 



30mg 



OncadailvforuptoSweelcs 



Once daily* 
Once datfy for 4 weeks 



..' 'Controlled studies did not extend beyond 6 months. 
2J2 Special Populations 

No adjustment for KAPIDEX is necessary for patients with m»d hepatic irnpairment (ChaWugh Claw A) Consider a maximum ^^°J^ r m h ^ r 
patien* with moderate hepatic impairment (Chlld-Piigh Class B). No studies have been conducted in patients with severe hepatic Impairment (ChiW- 
Pugh Class C) [se$ Use in Specific Popuiat!ons(8.7)6ndatnic6!Phamiacohgy(12M 

No dosage adjustment Is necessary for elderly patients or for patients with renal impairment [see Clink*! Pharmacology (12.S)]. 

24 Important Administration Information 

KAPIDEX can be taken without regard to food. 
KAPIDEX should be swallowed whole. 

• Alternatively, KAPIDEX capsules can be opened and administered as foHows: 
-Open capsule; 

- Sprinkle Intact granules on one tablespoon of applesauce; 

- Swafiow immediately. 

3 DOSAGE FORMS AND STRENGTHS v 

• 30 mg capsules are opaque, blue and gray with JAP and "30" imprinted on the capsule. 

* 60 mg capsules are opaque, blue with TAP and "60" imprinted on the capsule. 

4 CONTRAINDICATIONS 

KAPIDEX is contralndlcated in patients with known hypersensitivity to any component of the formulation [see Description (11)1 H^rsensrtrvtty and 
anaphylaxis have been reported wim KAPIDEX use [see Adverse Reactions (6.1)1 

$ WARNINGS AND PRECAUTIONS 

S.1 Gaatn* Malignancy 

Symptomatic response with KAPIDEX does not preclude the presence of gastric malignancy. 
$ ADVERSE R<AiCT10NS 

i.1 Clinical TrWa Experience - _ 4C 

The safety of KAPIDEX was evaluated m 4546 patients In controlled and^ntrofled Onical studies, hefuoir^ 

art 203 patiem* treated for one yesr. Patients ranged m age from 18 to 00 years (median age 4e yeara), wWi 54% fomale, W^uwstan a% Black. 
4% ^n and 3S om^ races. Six randomised contmfied clnfcsl trials were conduced for the treatment of EE, mairrteriancaof healed EE. and 
*^££a^^ on placebo, 455 patents on KAPIOtX 30 mg. 2*16 patients on KAPIDEX 60 mg, and 1363 patients on 

lansoprazole 30 mg once dairy. 

As cUmcal trials ate conducted under widely varying conditions, adverse reaction rates observed In the clinical trials of a drug cannot be directly 
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compared to rates in the clinical trials of another drug and may not reflect the rates observed in practice. 



ym Commonly Reported Adverse Reactions 

The most common adverse reactions (*2%) that occurred at a higher incidence for KAPIDEX than placebo in the controlled studies are presented in 
Table?. 

Table 2: Incidence of Tieatment*me.*ent Adverse Reaction* 





n Controlled J 


Studies 




Adverse Reaction 


Placebo 

(KMfiS) 
% 


l^m 

Mrno 
(NMSS) 
% 


KAPIDEX 
Wmg 
(IW218) 
% 


KAPIDEX 

Total 
(*<?M1) 
% 


Mm* 
(N-13S3) 
% 


Diarrhea 
Abdominal Pain 
Nausea 

Upper Respiratory Tract Infection 
Vomiting 


2.8 
3.5 
2.6 
0.8 
0.8 
0.6 


'. 5.1 
3.5 
3.3 
2.9 
2.2 

M 


4.7 
4.0 
2.8 

i.7 

1.4 
14 


4.8 
4.0 
2.9 
1.9 
1.6 
1.6 


3.2 
2.6 
1.8 
0.6 
1.1 
1.2 



ajyajM Rgadions Resuftino in Discontinuation 

In controBed clinical studies, the most common adverse reaction 



leacfing to discontinuation from KAPIDEX therapy was diarrhea (0,7%). 



Other adverse reactions that were reported in controlled studies at an Incidence of less than 2% are 



listed below by body system: 



Blood and Lymphatic System Disorders: anemia, rymphadenopathy . .... „ orrl - 0 

Cardiac Disorders: angina, arrhythmia, bradycardia, chest pain, edema, myocardial infarction, palpitation, tachycardia 
far and Labyrinth Disorders: ear pain, tinnitus, vertigo 
Endocrine Disorders: goiter 

Mw^^ <*dominal tendemess/abnormal feces, anal disc^fort^armtfs M^ir. 

abwrmal breath odoTcoHis microscopic colonic polyp, constipation, dry mouth, duodenitis, dyspepsia, dysp^f^ e " te ^ cri ^ n ' r ^ e !2Sf^m^ 

ga^r*lyp. gastrtfis^astroenleritis, ^trrfntett^ gastrointestinal hypermotr% disorders, <* R * G J^^^^ 

hemato& liemonholds, fcnpa&ad gastric emptying, irritable bowel syndrome, mucus stools, nausea and vomrnng, oral mucosal blistering, painful 

inflammation, nodule, pain, pyrexia 

Hepatobiliary Disorders: bilary colfc, tfoleithiasis. r^ 

£S* ^Sb^cMmZta. influenza, nasopharyngitis, oral herpes, pharyngitis, sinusitis, viral Infection, vulvovaginal Infection 
Injury, Poisoning and Procedural ComnSctfons: fa**, fractures, joint sprains, overdose, procedural pain. wAum i^—h Mood *utrin 
Laboratory Investigations: ALP Increased. ALT increased. AST increased. bBrubin.o^ase^r^ased. Wood 

Seated, blood gjucose increased, blood potassium Increased, liver function test abnormal platelet count decreased, total protein increased, weight 
increase 

MetabofimandNikrithmDiswdm , tS4l . 

Musculoskeletal and Connective Tissue Disorders: arthralgia, arthmis, muscWaamps. musculoskeletal pain, myalgia . 

/Si^sfem Disoiderx altered taste, cerivdslbn,, dryness, headaches, migraine, memory impairment, paresthesia, psychomotor hyperactivity, 

tremor, bigeminal neuralgia , ^ . 

Psychiatric Disorders: abnormal dreams, arijaety, depresstan, frwomnia, Hb^ 

rWa/artftMjaryOisc^/* . , , , . 

Reproductive System and Breast Disorders: dysmerttrrhea, oyspareunia, menorrhagia, menstrual tfsorder ^ ^ 

Rea^oV, Thoracic arid Mediastinal Disorders: aspiration, asthma, bronchitis, cough, dyspnoea, hiccups, hyperventilation, respiratory tract congestion, 
sore throat 

SWn and $u6cutaneoi/a 77«u« Disorders: acne, dermatitis, erythema, prurtta, nth, skin lesion, urticaria 
Vascwfar Disorders: deep vain thrombosis, hot (hah, hypertension 

Additional advetse reactions that war* reported In a long-term uncontrolled study and wa» «»>»tad to V*^*** >**l ^ta" n 

Kadi anaphylaxis, auditory hafcwinatian, B-ce« lymphoma, central obesity, choteeystitis aarte. oecreewd •^^^2™*"; 
meilrtus. dysphonia. epW»ds. foflcuitls. gastrointestinal pain, pout, herpes ioster. hyperglycemia, hyperilpidemla. Iw^l^j^ 
neutro^iSr MCHCS debase. r»utr<H^ia..of»l sofl (issue disorder, rectal tenesmus, restless legs syndrome, somnolence, thrombocythemia. tonsiHis. 

Other Kjverse reactions not observed with KAPIDEX. but occurring with the racemate lansoprazole can be found in the lansoprazole package Insert, 
ADVERSE REACTIONS section. 
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7 DRUG INTERACTIONS 

7,1 Drugs with pH43ependerrt Absorption Pharmacokinetic* m 

KAPIDEX causes Inhibition of gastric acid secretion. KAPIDEX Is likely to substantia^ decrease the systemic concentrations of the HIV protease 
Inhibitor atazanavir, which is dependent upon the presence of gastric add for absorption, and may result In a loss of therapeutic effect of atazanavir and 
the development of HIV resistance. Therefore, KAPIDEX should not be <»-atfnlnlstered with atazanavir. 

It Is theoretically possible that KAPIDEX may interfere with the absorption of other drugs where gastric pH Is an Important determinant of oral 
bioavailability (e.g., ampiciKn esters, cflgoxin , Iron salts, ketoconazole). 

7*2 yyaffsftn 

Coadministration of KAPIDEX 90 mg and warfarin 25 mg did not affect the pharmacokinetics of warfarin or INR [see Oinlcal Phamiacolqgy(12 6)]. 
However, there have been reports of Increased INR and prothrombin time In patients receiving PPIs arid warfarin concomitantly. Increases in INR and 
prothrombin time may lead to abnormal Weeding and even death. Patients treated with KAPIDEX and warfarin concomitantly may need to be monitored 
for Increases In INR and prothrombin time. 

I USE IN SPECIFIC POPULATIONS 
8*1 Pregnancy 

Pregnancy Category B. There are. no adequate and well-controlled studies with dextansoprazote in pregnant women. There were no adverse fetal 
effects in animal reproduction studies of dexlansoprazole In rabbits. Because animal reproduction studies are not always predictive of human response, 
KAPIDEX should be used during pregnancy only If dearly needed. 

A reproduction study conducted in rabbits at oral dwoansoprazple doses up to 30 mg per kg per day (approximately Wold the maximum, recommended 
human dexlansoprazole dose [60 mg] based on body surface area [BSA]) revealed no evidence of harm to the fetus due to dexlansoprazole. In 
addition, reproduction studies performed in pregnant rats with oral lansoprazole at doses up to 1 50 mg per kg per day (40 times the recommended 
human dose based on BSA) and In pregnant rabbits at oral lansoprazole doses up to 30 mg per kg per day (16 times the recommended human dose 
based on BSA) revealed no evidence of impaired fertility or harm to the fetus due to lansoprazole. 

8.3 Nursing Mothers 

It is not known whether dexlansoprazole is excreted in human mtfc. However, lansoprazole and its metabofifee are present In rat mfflc foHowing the 
administration of lansoprazole. As many drugs are excreted in human milk, and because of the potential for tumorigenfcity shown for lansoprazole in rat 
carcinogenicity studies /see Carcinogenesis, Mutagenesis, impairment of Fertility (1*1)1 a decision should be made whether to discontinue nursing or 
to discontinue the drug, taking into account the Importance of the drug to the mother. 

14 Pediatric Use 

Safety and effectiveness of KAPIDEX in pediatric patients (less than 18 years of age) have not been established. 
S.9 Geriatric Use 

In clinical studies of KAPID6X, 1 1% of patients were aged 65 years and over: No overaB differences in safety or effectiveness were observed between 
these patients and younger patients, and other reported clinical experience has not loentrhed significant differences in responses between geriatric and 
younger patients, but greater sensitivity of some older individuals cannot be ruled out [see Oinicat Pharmacology (12.5)1 

S.l Renal Impairment m ' B . „ * _ 

No dosage adjustment of KAPIDEX is necessary in patients with renal impairment. The pharmacokinetics of dexlansoprazole m patients with renal 
impairment are not expected to be altered since dexlansoprazole is extensively metabolized in the Ever to inactive metaboltes, and no parent drug is 
recovered In trie urine foitowir^ en orai dose 

a.7 Hepatic Impairment 

No dosage adjustment for KAPIDEX is necessary for patients With mHd hepatic impairment (ChiW-Pugh Class A). KAPIDEX 30 mg should be 
considered for patients with moderate hepatic Impairment (ChM-Pugh Class B). No studies have been conducted in patients with severe hepatic 
impairment (Ch0o>Pugh Class C) [see Clinical Pharmacology (12.5)]. 

10 OVERDOSAGE 

There have been no reports of significant overdose of KAPIDEX. Multiple doses of KAPIDEX 1 20 mg and a single dose of KAPIDEX 300 mg did not 
result in death or other severe adverse events . Dexlansoprazole is not expected to be removed from the circulation by hemodialysis. If an overdose 
occurs, treatment should be symptomatic and supportive. 

II DESCRIPTION 

The active Ingredient in KAPIDEX (dextansoprazote) delayed release capsules is (+W(WP4itflh^ 

sulfinyn-Yfrteraimidazble, a compound thai inhibits gastric acid secretion. Dexlansoprazole Is the R^nantlomer of lansoprazole (a racemlc mixture of 
the * snd S^nantkxners). Its empirical formula Is: CnHtf*thO£ t with a molecular weight of 389.36. The structural formula Is: 
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Dexiansoprazole Is a while to nearly white crystaWne powder which melts with decomposition at 140°C. Dexiansoprazole Is freely soluble In 
diethylamide, methanol, dicWoramethane, ethanol, and ethyl acetate; and soluble In acetonRrfie; sentry soluble In ether; and very slightly soluble 
In water; and practically Insoluble In hexane. 

Dexiansoprazole Is stable when exposed to light Dexiansoprazole Is more stable In neutral and a&aKne conditions than addfc conditions. 

KAPIDEX is euppBed as a dual delayed release formulation In capsules for oral administration. The capsules contain dexiansoprazole In a mixture of 
two types of enteric-coated granules with different pH-dependent dissolution profiles [see CTmicaJ Pbmmacoiogy (12.3)]. 

KAPIDEX is available In two dosage strengths: 30 mg and 60 mg. per capsule. Each capsule contains enteric-coated granules condsting of 
dexiansoprazole (active ingredient) and the following inactive ingredients: sugar spheres, magnesium carbonate, sucrose, ^^J^J^^^ 
ceOutose. titanium dioxide, hydroxypropyl cellulose, hypromettose 2910. tote, methacryUc acid copolymer, polyethylene glycol 8000, trtethyl citrate, 
polysorbate 80 f and colloidal sfficon dioxide. The components of the capsule shel Include the following inactive ingredients: rr/promeUose. canageenan 
and potassium chloride. Based on the capsule shell color, blue contains FD&C Blue No. 2 and aluminum lake; gray contains ferric oxide and aluminum 
lake; and both contain titanium dioxide. 

12 CUNICAL PHARMACOLOGY 

12*1 Mechanism of Action 

Dexiansoprazole Is a PPI that suppresses gastric add secretion by specific Inhibition of the (M*,K>ATPase In the gastric parietal cell. By acting 
specifically on the proton pump, dexiansoprazole blocks the final step of add production. 

1X2 Pharmacodynamics 

ThS^teof'I^iDEX 60 mg (n » 20) or lansoprazole 30 mg (n « 23) once dairy for five days on 24-hour Intragastric pH were assessed in healthy 
subjects In a muttiple-doae crossover study. The results are summarized In Table 3. 

TaWe3:|»^on24^ourlntta^titcpHonPay«After 



1 3: £ff*ct bit aeXtour Intiaoaatrle pH on Pay $ 

^ to P nM i or !To 0 g 



60 mg | 30 ntp^ 

^ ^^^^^^^ 



_ 413 
% tut* lm*aoa»tric pH > 4 



71 


60 


f17hours) 


(14hour») 



The^fe^oVl^PID^ on serum gastrin concentrations was evaluated in spproxknately 3480 patients in cfinical trials up to Bwwksand in 1023 
patients for up to 6 to i2 months. The mean fasting gastrin concentrations increased from baseline during treatment with KAPIDEX 30 mg and ^0 mg 
doses. In patients treated for more than 6 months, mean serum gastrin levels Increased during approximately the first 3 months of treabrwrt and were 
stable for the remainder of treatment Mean serum gastrin levels returned to pre-treatmeni levels within one month of discontinuation of treatment 



hyperplasia In gastric biopsy specimens obtained from 653 patients treated with KAPIDEX 30 mg, 60 mg or 90 mg for 




During lifetime exposure of rats dosed daBy with up to 150 mg per kg per day of lansoprazole, marked hypergastrinemla was observed foaowed by 6Gt 
ceil prWratibh and formation of carcinoid tumors, especially in female rats /see NondinicBf Toxicology (13.1)]. 

aS^SSSS^^SS% ^ potential of KAPIDEX to prolong the QT/QT B interval In healthy aduh subjects. KAPIOEXdoses of 90 mg or 300 
mo did not delay cardiac repolarization compared fo placebo. The positive control (moxlnoxadn) produced statistically significantly greater mean 
maximum and ftnMveraged QT/OT c Intervals compered to placebo. 

12*3 Pharmacokinetics 

The dual delayed release formulation of KAPIOEX results In a dexiansoprazole plasma conce^ntration^me profile with ^^SSZ^ 
occurs 1 to 2 hours after admlnWratfori, folowed by a second peak within 4 to 5 hours ( see Figure 1). Dexiansoprazole is eliminated^ a MWfc of 
approximately 1 fo 2 hours In healthy subjects and *i patients with symptomatic G£RD. No aceurnuUtton of dexiansoprazole occurs after multiple, once 
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daily doses of KAPIDEX 30 mg or 60 mg, although mean AUC, and C*- values of dexlansoprazote were slightly higher (less than 10%) on day 5 than 
on day 1. - 

Figure 1: Mean Plasma Dexlansoprazole Concentration - 
Time Profile Following Oral Administration of 3Q or 60 mg KAPIDEX 
Once Dally for 5 Days In Healthy Subjects 




Tfcw(h) 



The pharmacokinetics of dexlansoprazole are highly variable, wflh 
30% (see Table 4). 



percent coefficient of variation (CV%) values for AUG. and CL/F of greater than 



Table 4: Mean (CV%) Pharmacokinetic Parameters for Subjects on 



Dose 


Cmsr 

ftw/mU 


AUd* 
(na-IVmU 


CL/F 
(UN 


30 


658(40%) 
(M*44) 


3275(47%) 


11.4(48%) 
(NM3) 


60 


1307(51%) 

a*m 


6529(60%) 
(N«73) 


11.6(46%) 
(NT41) 



,..Jdn»l^ 30 mg or 60 mg to healthy subjects and symptomatic GERD patients, mean and AUG values of 

dexlansoprazole Increased approximately dose proportionally (see Figure 1). 

^ffiStein binding of dexlansoprazole ranged from 06.1% to 98.8% m healthy subjecte and was Independent of concentration from 0.01 to 20 meg 
per mL. The apparent volume of distribution <WF) after multiple doses In symptomatic GERD patients was 40.3 L 

^•^^o^LtoIe Is extensively metabolized In the liver by oxidation, reduction, and subsequent formation of sulfate, Q^curonlde and g Wathione 
cenjK^hSSlv^ ^tibofites. OxWatfue metabolites are formed by the cytochrome P450 (CYP) enzyme system including hydroxylatlon mainly by 
CYP2C1 9, and oaddatton to the sulfone by CYP3A4. 

CYP2C19 is a polymorphic fiver enzyme which exhibits three phenotypes in the metabolism of CYP?(?19 substrates; extensive metabolizera H™). 
internet r^^ and poor metabolize* (mutant/mutant). r^xJansoorazoM is the mifjor circu^ 

oTe^dll mrfetX^ axtenslv. n^abotors, the major plasma metabo^ei are 5^xy dexl.nsoprazole 

and Its glucuronic* conjugate, while In GYP2C19 poor metabolize* dexlansoprazole sutfone Is the major plasma metabolite. 

^SRl sdmmistration of KAPIDEX, no unchanged c^nsoprazote Is excreted in "rroj^j^ng^ of t^XSt^S^ 8 

heafthvmale subjects, approximately 50.7% (standard deviation (SD): 9.0%) of the admWstered mdloadhrfty was excreted In unne and 47.6% (SD. 
&%K iOJP) in healthy subject. 1 was 11.4 to 11.6 Uh, respectively, after Mays of 30 or 60 mg once daily 

adm&vstration. 

dSTS^OexSO ma or 80 mo p*2 tie subjects/group), mean dtalansopnuole G-ajdAUC itam MP to Z ^W™*£*™^ ta 
£m%*d to In poor metobofcera. ^ ww up «° « 2l£E2*SZ£Z^ 
extensive metab«8w». Though such study was not conducted In Caucasians and African Americans. It is expected dextanaopraioto exposure in these 
races wHI be affected by CYf»2G1G phenotypee as wel. 
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1L4 effect of Food on P.unnacoklnet!cs and Pharmpcodynwntes < 0 „. 
Ih fbod*flect stud.es fn healthy subjects receiving KAPIDEX under various fed conditions compared to tW«£^ases InG^ ra Wd^m12%io 

" AUC ranoed from 9% to 37%,«nd W varied (ranging from a dectose of 0.7 hours to an ln ^^^^{^^^: t ^*^?^ 
wSfamn^ Ziin intraaastric oH wens observed between fasted and various fed conditions. However, the percentage of tome Intragastric pH exceeded 

prtmtamay benefit from Klmlnlstering the dose prior to a meal if post-meal eymptome do not resolve under post-ted conditions. 
12.5 Special Populations 

Tha^wmacoWnetles of dextansoprazole In patients under the age ot 18 years have not been studied. 

^^elimination haWife of dexlansoprezote is significantly Increased in geriatric subjects ™^*£^tt^ VM and 1^ hows. 
reVpeXfy); this difference Is not clinically relevant. Dedansoprazole exhibited higher system* erasure (AUC) (n geriatric subjects (345% higher) 
th«iyounger subjects. No dosege adjustment Is needed In geriatric patients [see Usem Specific Populations (B.S)]. 

SSSete extensively metabolized In the Hverto Inactive metabolites, and no parent drug Is recovered In the ^^^""^XJL 
^fa««S«ote Ttanfore run bharmacoHnetlcs ofdextensoprszoie are not expected to be altered m patients with renal impairment, and no studies 
w^SSd iri^bS'wSh Use m s£X Popu^B.6), In addition, tt» ^Z^T at Xo^ ^ 

In^tSrJtewl* mBd. moderate or severe renal Impairment; results demonstrated no need far a dose adjustment for this patient population. 

9SS^WL » wHhmodewMy impabed hepatic function who received a single praldoae o^DE™ |*S3Klll£tt 
hound arid unbound dextansoprezoto In the nepotic Impairment group was approximately 2 times greater compared to subject ' Wg 1 * . 

tSSvS dHfetenre *££2* Twaenotdue to a deference Tin protein binding between the ^ two liver *«*«; <F%2££!ZZ2£Z^ 
S^fytoSSmt. with mUd hepatic Impairment (Chlktfugh Class Aj.KAPIDEX 30 ^^^^^^XTa^uJ^S^ 
Impairment (Child-Pugh Class B). No studies have been conducted In patients with severe hepatic Impairment (ChOd-Pugh Class C) free Use m Spec/He 

Populations (9.7)}. 

(Mdy of 12 male and 12 female healthy subjects who received a single oral dose of KAPIDEX 60 mg, females had higher systemic exposure (AUC) 
(42.8% higher) than males. No dosage adjustment is necessary In patients based on gender. 

12.C Drug-Drug Interactions 

ffiuoy of 20 healthy .objects, coadministration of KAPIDEX 60 mg once , daly.fdr 11 day. .with ^^J^^^^^^l^^ 
result bariy significant differences In the pharrrmcoUwuc* of warfarin or INR compared to aomlmstretton ofwa^rin **H^o. Hmrerer. *«■ 
own reports of increased INR and prothrombin time In patients receiving PPIs and warfarin concomitantly [see Drug Interactions (7.2)]. 

SSSn^^i^SBSd. In part, by CYP2C18 and CYP3A4 [see Clinical Pharmacology (12.3)]. 

In vitro studies have shown that KAPIDEX is not likely to Inhibit CYP feotoms 1A1. 1A2. 2A6, 266 2C8. 2C9. 2C ^^^*^^*^» h 
SS»>7fcvant fractions with drugs metabolized by these CYP enzymes would be exported. Furthermore. cRnteal drug-drug Interactwnstudtes In 

tftSphy^Nhe auhtecte' ^ 



13 NONCLINICAL TOXICOLOGY 



l3.lCBfetoogemwte,lfcite^i»ela.lmpalmre 

The carcinogenic potential of ctextansoprezote was assessed using bnaoprezoie etudtes In two 

we^1«tedU^wnh lansoprezote at doses of 5 to 150 mg perkg F^^VJ°™££™1%~«£ ^ $urface(mfl "^ 0,i 80 
kg personof avenge height (1 .48 m BSA) given lite recommended human dose of lansoprazole (30 mg per day). 

Lansoprazole produced doss-related gastric 6CL ceS hyperplasia and ECL cell, carcinoids in both mate and female rats [see Clinical Pharmacology 
(12.2)1 

b. r.«. untoorazola also Increased the incidence of Intestinal metaplasia of the gastric epithelium in both sexes. In mala rate, tansoprazofe produced a 
l^^^^aSXmam^alJ^as. tS» of these adanomss in rats reviving doses of 15 to M mg p.rkg perd.y 4 
1^X£^me1S^^J^ doae based on BSA) exceeded the tow background ^^"^^^^^ °' 
ratrSw InteistiHal cell adenoma also occurred In 1 of 30 rats beefed with 50 mg lansoprazole per kg per day (13 timaa the recommended 
lansoprazole human dose based on BSA) h a 1-year toxicity study. 

,„ „ earehooeniettv study CD-1 mice were treated ore By with lansoprazole doses of 15 mg to 600 mg per kg per day. 2 to 80 times Ihe 

tfum^doeeta^ product a dos^retatsd Increased Incidence of gastric ECL cell hyperplasia. It ebo produced 

carcinoma). The tumor Incidences In m.fe mice treated with 300 mg and 600 mg 
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lansoprazole per kg per day (40 to 60 tones the recommended lansoprazole human dose based on BSA) and female mice treated wfth 150 mg to 
600 ma lansoprazole per kg per day (20 to 80 times the recommended human dose based on BSA) exceeded the ranges of background incidences in 
historical contrail for this strain of mice. Lansoprazole, treatment produced adenoma of rete testis in male mice receiving 75 to 600 mg per kg per day 
(1 0 to 80 times the recommended lansoprazole human dose based on BSA). 

A 26-week p53 (♦/-) transgenic mouse carcinogenicity study of lansoprazole was not positive. 

Lansoprazole was negative in the Ames test the ex vivo rat hepatocyte unscheduled DNA synthesis (UDS) test, the in vivo mouse mtaonu^ue test 
and the rat bone marrow ceH chromosomal aberration test Lansoprazole was positive In in vitro human lymphocyte chromosomal aberration tests. 

Dexlansopnuoto was positive In trie Ames test and In the in vitro chromosome aberration test using Chinese hamster king cefe. Dexfansoprazole was 
negative in the in vivo mouse mlcronucleus test 

The potential effects of dextensoprazole on fertiity and reproductive performance wereassessed if^S^tS^nd 
dosesup to 150 mg per kg per day (40 times the recommended lansoprazole human dose based on BSA) was found to have no effect on fertiity and 
reproductive performance of male and female rats. 

14 CLINICAL STUDIES 

14.1 Healing of Erosive Eaophagttis 

Two muW-certer, double-Wind, adJv*controled, randomized, 8-week studies were conducted in patients with endoscopicaBy cortfinned EE. Severity of 
the disease was classified based on the Los Angeles Ctassiticatlon Grading System (Grades A-D). Patients were randomized to one of the fbltowing 
three treatment groups: KAPIDfeX 60 mg daily, KAPIDEX 00 mg daHy or lansoprazole 30 mg dairy. Patients who were H pylori positive or who had 
Barrett's Esophagus end/or definite dysplastfc changes at baseline were excluded from these studies. A total of 4092 patients were enrolled and ranged 
In age from 16 to 90 years (median age 48 years) with 54% male. Race was distributed as follows: 87% Caucasian, 5% Black and 8% other. Based on 
trie Los Angeles Classification, 71% of patients had mBd EE (Grades A and B) and 29% of patients had moderate to severe EE (Grades C and D) before 
treatment 

The studies were designed to test non-inferiority. If non-inferiority was demonstrated then superiority would be tested; Although non-inferiority was 
demonstrated in both studies, the finding of superiority in one study was riot replicated in the other. 

The proportion of patients with heeled EE at week 4 or 8 is presented below in Table 5. 



Study 


Number of 
Patients (N) b 


Treatment Group 
(dairy) 


Week 4 
ritsMu 


Week! 6 
% Healed 


(91% CI) lor the Treatment DJfferenet 
(KAPIDEX -> Lansoprazole) 
bvWeekS 




667 


KAPIDEX 60 ma 


70 


87 


(-1.6.6.1) d 


1 


648 


Lansoprazole 3tfmg 


65 


85 




639 


KAPIDEX 60 mo 




85 


(2.2, 10.5) d 


. 2 


658 


Lansoprazole 30 mg 


65 


79 



' Based on crude rate estimates, patients who did not have endoscopicaHy documented heated EE and prematurely discontinued 

were considered not healed. 

b Patients with at least one post baseline endoscopy 

8 Primary efficacy endpoint 

d Demonstrated non-inferiority to lansoprazole 

KAPIDEX 90 mg was studied and did hot provide additional cfcnfca! benefit over KAPIDEX 60 mg. 
144 aUintentnce of Healed Iroslve SaophagWs 

A multi-center, double*lind, placebo^ntroBed. randomised study was conducted in patients who success^ completed an EE ; study sr^ed 
endoscopfcafiy confffmed healed EE. Maintenance of healing and symptom resolution over a six-month period were evaluated wfth KAPIDEX 30 mg or 
60 mg once dally compared to placebo. A total of 445 patients were enrolled and ranged in age Irom 18 to 85 years (median age 49 years), with 52% 
female. Race was distributed as follows: 90% Caucasian, 5% Black and 5% other. 

Sixty-six percent of patients treated with 30 mg of KAPIDEX remained healed over the six-month time period as confirmed by endoscopy (see TaWe 8). 
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Table 6: Maintenance Ratee* of Healed EE at Month f 



Number of 



Patients 
(N)» 



125 



* Based on crude rate estimate, pat ients who did rk>t have endds<^io*ffly docunented retapse and prematurely 
discontinued were considered Jo have relapsed. 
b Patients with at least onepost basefine endoscopy 
6 Statistically significant vs placebo 

KAPIDEX 60 mg was studied and did not provide additional dinted benefit over KAPIDEX 30 mg. 

KAPIDEX 30 mg demonstrated a higher median percent ef 24-hour heartburn-free days compared to placebo over the *month treatment period, 
14.3 Symptomatic Non-Erosive GEKO 

KAPIDEX 30 mg provided statistk^ny slgrrfficantiy greater percent of days with r«arttunvfree 2^our pen^^ptocebo as asaessed by dally diary 
o^r 4 weeta ?see TabtaT). jSHx 60 mg was Studied and provided no additional clinical benefit over KAPIDEX 30 mg. 

Table 7: Median Percentages of 24-Hour Heartburn-Free Periods Paring the 4 Week Treatment Period 
of the Symptomatic Nen*oelve QERD Study 



Treatment Group 



KAPIDEX 30 mg 



Maintenance Rate. 



66.4 C 



N 


Treatment Group 
IdalM 


HeartbuWree 
24-hour Pertoda 
(%> 


312 


KAPIDEX 30 mg 




310 




18.5, .... 



siaiBDCany wgnmc»ru vs pwwu 

KAPIDEX 63% versus placebo 40%). 

16 HOW SUPPLIED/STORAGE AND HANDLING 

KAPIDEX delayed release capsules, 30 mg, are opaque, blue and gray with TAP and "30" Imprinted on the capsule and supplied as: 



Slit 

Unit dose package of 100 
Bottle of 30 
Bottle of 90 
BotSeoflOOO 



64164-905-11 
64764-805*30 
64764409-90 
64764405-1? 

KAPIDEX delayed release capsules. 60 mg. are opaque, blue with TAP and -60" Imprinted on the capsule and supplied as: 



Site 

Unit dose package of 100 
Bottle of 30 
Bottle of 90 
Bottle of 1000 



ndc Number 

6476441 Ml 
64764*91 WO 
64764-015-90 
64764-915-19 

Store at 25«C (77'F); excursions permitted to 15-30'C (5M8'F). [See USP Controted Room Temperature] 
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17 PAT1EKT COUNSELING INFORMATION 
[see FDA-Approved Patient Labeling (17.2)] : 

17.1 Information for Patients 

To ensure the safe and effective use of KAPIDEX, this Information and instructions provided in the FDA-approved patient labeling should be discussed 
with the patient. Inform patients of the following: 

KAPIDEX is available as a delayed release capsule. 
KAPIDEX may be taken without regard to food. 
KAPIDEX should be swallowed whole. 

• Alternatively, KAPIDEX capsules can be opened and administered as follows: 
-Open capsule; 

- Sprinkle intact granules on one tablespoon of applesauce; 

- SwaBow immediately. 

17.2 FDA-Approved Patient Labeling 



Patient Labeling for 
KAPIDEX (cap+decks) 

(dexJansoprazote) 
delayed release capsules 

Please read this information carefully before you start taking KAPIDEX. Also, read this information each time you refffl your prescription, in case 
anything has changed. Remember, this information does not take the place of taking with your doctor. 

What la KAPIDEX? 

KAPIDEX is a medicine caHed a proton pump inhibitor (PPI). Take it for as long as your doctor teOs you, KAPIDEX reduces the amount of acid in your 
stomach. 

KAPIDEX is used in adults: 

• To treat heartburn related to gastroesophageal reflux disease (GERD). 

• To heal acid-related damage to the fining of the esophagus (CaHed erosive esophagffe or EE). 

• To stop erosive esophagitit from coming back. 

WhatieGERDandRE? 

GERD happens when acid from your stomach enters the tube (esophagus) that connects your mouth to your stomach. This may cause a burning feeling 
in your chest or throat, sour taste or burping. , 

in some cases, acid can damage the lining of your esophagus. This damage is called erosive esophagitis or EE. 
Who Should Not Take KAPIDEX? 

The active ingredient in KAPIDEX is dexlansoprazole. You should not take KAPIDEX if you are aBergic to KAPIDEX or any of its ingredients [see What is 
in KAPIDEX?]. 

What ShouM I TeH My Poetor Before and While I Take KAPiptX? 

Tefl your doctor about all your medical conditions. Be sure to tell your doctor if you: 

• Are pregnant or could be pregnant 

• Are breastfeeding 

• Have fiver problems 

TeH your doctor about aH your medicines, including any prescription and any non-prescription medicines, herbal remedies, and vitamins. 

KAPIDEX and certain other medicines can affect each other. Before taking KAPIDEX, ten your doctor if you are taking: 

• ampldffln 

• atarsnavir 

• digoxin 

• iron 

• kstoconazoio 

• warfarin 

How Should I Take KAPIDEX? 

Take this medicine exactly as it was prescribed and for the fuB length of time. 
You can take KAPIDEX with or without food. 
KAPIDEX should be swasowed whole. 

KAPIDEX capsules can also be opened and the contents sprinkled on a tablespoon of applesauce. Swallow Immediately. 
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If you rnlss a dose of KAPIDEX, take your KAPIDEX as soon as you remember. If you think you took too much medicine, cal your doctor. 

What Art the Possible Side Effects of KAPIOEX? • j. ■ 

The most common side effects of KAPIDEX were diarrhea, stomach pain, nausea, common cold, vomiting and gas. There are other less common side 
effects. If you have any symptoms, be sure to tell your doctor about them. 

Can your doctor right away if you have any of the above side effects orany other side effects that worry you while uslny KAPIDEX. CaH your doctor for 
medical advice about side effects. You may report side effects to the FDA at 1-800-FDA-1088. 

What Else Should I Know When Taking KAPIDEX? 

KAPIDEX may stop your pain and other acid related symptoms, but you could still have senous stomach problems. 

^id^^a^m^imes prescribed for conditions other than those feted m the patent labeling. Do not glw KAPKX to other jf opto, «ven If they 
have the same symptoms you have. Ask your doctor about any concerns you may have or If you want more information about KAPIDEX. 

Keep KAPIDEX and aH other medicines out of the reach of children. Store KAPIDEX at room temperature. 
For fufi product information, caH 1-686-985-2743. 
What to In KAPIDEX? 

UmSJS, K^rti^ sucrose, low-substituted hydroxypropyl cellulose, titanium dioxide i hydroxypropyl wDuIoae 

hypromeHose 2010, tate, methacryllc add copolymer, polyethylene glycol 8000. Methyl dtrate. porysorbate 80. and colloidal sjcor i dioxide The capsule 
S^n is made of hy^romeHose, clrrageenan ^ potassium chloride. Based on the capsule shefl color, blue contains FD&C Blue No.2 and aluminum 
lake; gray contains fenfc oxide and a^ 

Distributed by 

Takeda Pharmaceuticals America, Inc. 
DeerfiekJ,IL 60015 

U.S. Patent Nos. - 5,028,560; 5.045,321; 5,003,132; 5.433,959; 6,462,058; 6,664,278; 6,939,971; and 7,285.668. 

KAPIDEX is a trademark of Takeda Pharmaceuticals North America, Inc. and used under license by Takeda Pharmaceuticals America, Inc. 

AH other trademark names are the property of their respective owners. 

©2009 Takeda Pharmaceuticals America, Inc. 

PI1002 R1; January 2009 
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ABSTRACT 



A novel crystal of (R)-2-[[[3-methyl-4-(2,2,2- 
trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-lH- 
benzimidazole or a salt thereof of the present invention is 
useful for an excellent antiulcer agent. 

17 Claims, No Drawings 
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BENZIMEDAZOLE COMPOUND CRYSTAL dicyclohexylamine, N,N-dibenzylethylenediamine, etc. 

Salts with basic amino acids include, for example, salts with 

This application is a continuation of U.S. patent appli- arginine, lysine, etc. 

cation Ser. No. 10/243329 filed on Sep. 13, 2002, now T° e crystal of (R)-2-[[[3-melhyl-4-(2 2 2- 

issued U.S. Pat. No. 6,664,276, which was a continuation of 5 Uifluoroethoxy)-2-pytidinyl]methyl]sulfinyl]-lH- 

U.S. patent application Ser. No. 09/674,624 filed on Nov. 3, ben^dazole or a sal hereof may be a hydrate or not 

onnn • jtto n* xt c nzo u M *:Jl Said "hydrate" includes 0.5 hydrate to 5.0 hydrate. 

2000 now *>ued US. Pat. No 6,462 058 which apphcaUon J * ^ J 2.0 

n^™™* 1 «T °t ApphcaUon N °- hydrate and 2.5 hydrate are preferred. More preferred is 1.5 

PCT/0P00/03881, filed on Jun. 15, 2000. hydrate. 

TPPHNTPAI FIFT D " The ' crystal of (R)-2-[[[3-methyl-4-(2,2,2- 

TECHNICAL FIELD trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-lH- 

The present invention relates to a crystal of a benzimi- benzimidazole or a salt thereof can be produced by subject- 

dazole compound showing antiulcer action. iBg 2^^t^^2^tiia^\boip-^^l] 

methyljsulfinylj-lH-benzimidazole or a salt thereof, to an 

BACKGROUND ART 15 °pti ca l resolution or subjecting 2-[[[3-methyl-4-(2,2,2- 

^ " trifluoroethoxy)-2-pyridinyl]methyl]thio]-lH- 

2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridinyl] benzimidazole to an asymmetrical oxidization to obtain the 

methyl]sulfinyl]-lH-benzimidazole or a salt thereof having (R)-isomer, followed by crystallizing the resultant isomer, 

an antiulcer action is reported in JP-A-61-50978, etc. Methods of optical resolution include per se known 

There is a demand for a more stable and excellently *> methods, for example a fractional 

absorbable antiulcer aeent a column method, a diastereomer method, and so 

g * forth. Asymmetric oxidation includes per se known meth- 

DISCLOSURE OF INVENTION ^ ^ recrystalHzation method> . flutes a 

Having chiral sulfur in the molecular structure thereof, 25 method [ n which a salt is formed between a racemate and an 
2-[(l3-methyl-4-(2,2,2-trifluoroeto optically active compound [e.g., (+)-mandelic acid, (-)- 

sulfinyl]-lH-benzimidazole occurs in two kinds of optical mandelic acid, (+)-tartaric acid, (-)-tartaric acid, (+)-l- 
isomers. After extensive exploration, the present inventors phenethylamine, (-)-l-phenethylamine, cinchonine (-)- 
succeeded in optically resolving and crystallizing the (R)- cinchonidine, brucme, etc.], which salt is separated by 
isomer of 2-[[[3-methyl-4-(2,2,2-trmuoroethoxy)-2- 30 fractl0n ^ r ^ stalbzatl0Q etc /> and desired subjected to 
P yridmyl]me*y^ for the first a ™^ a * oa P rocess > a f» optica isomer. 

time found that this crystal serves satisfactorily as a ™ c chiral «*™ mcl ^ es a method f m " 

T 4 . 7 « r At • ^ V a t w a racemate or a salt thereof is applied to a column for optical 
pharmaceutical, made further investigation based on this ^ ^ ^ ^ c ^ of fi ^ 

findmg, and developed the present invention. chromatography, for example, optical isomers are separated 

Accordingly, the present invention relates to: 35 by adding a racemate to a chiral column such as ENANTIO- 

[1] a crystal of (R)-2-{[[3-methyM-(2,2,2-trifluoroethoxy)- OVM (produced by Tosoh Corporation) or the DAICEL 
2-pyridmyl]memyl]sulnnyi]-lH-benzimidazole or a salt CHIRAL series (produced by Daicel Corporation), and 
thereof; developing the racemate in water, a buffer (e.g., phosphate 

[2] a crystal of (R)-2{(I3-methyl-4-(2,2,2-trifluoroethoxy)- buffer), an organic solvent (e.g., hexane, ethanol, methanol, 
2-pyrimnyl]memyl>ulrlnyl]-lH-berizimidazole; 40 isopropanol, acetonitrile, trifluoroacetic acid, diethylamine, 

[3] a crystal according to the above [2] wherein the X-ray triethylamine, etc.), or a solvent mixture thereof. In the case 
powder diffraction analysis pattern has characteristic peaks of gas chromatography, for example, a chiral column such as 
at interplanar spacings (d) of 11.68, 6.77, 5.84, 5.73, 4.43, CP-Chirasa-DeX CB (produced by GL Science) is used to 
4.09, 3.94, 3.89, 3.69, 3.41 and 3.11 Angstrom; separate optical isomers 

[4] a pharmaceutical composition which comprises the crys- 45 ^ "diastereomer method includes a method in which a 
tal according to the above [1]; ™ at ' and an optically active reagent are reac ed 

M a pharmaceut^ t^JX^ X^^Z 

which is for treating or preventing digestive ulcer; ^ M ^ to ordinary separation 

[6] a method for treating or preventing digestive ulcer in a meafls ( re chroma tography, 

mammal m need thereof which comprises administering to 50 etc ) tQ obtain either ^^0^ which subjected to a 
said mammal an effective amount of the crystal according to chemical reaction (e.g., acid hydrolysis, base hydrolysis, 
the above [1] with a pharmaceutical^ acceptable excipient, hydrogenolysis, etc.) to cut off the optically active reagent 
carrier or diluent; moiety, whereby the desired optical isomer is obtained. Said 

[7] use of the crystal according to the above [1] for manu- , "optically active reagent" includes, for example, optically 
facturing a pharmaceutical composition for treating or pre- 55 active organic acids such as MTPA [a-methoxy-a- 
venting digestive ulcer, and so forth. (trifluoromethyl)phenylacetic acid] and (-)-menthoxyacetic 

The "salt" of "(R)-2-[[[3-methyl-4-(2,2,2- acid; and optically active alkoxymethyl halides such as 
trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-lH- (lR-endo)-2-(cMoromemoxy)-l,3,3-tr^ 
benzimidazole or a salt thereof includes, for example, metal heptane, etc. 

salts, salts with organic bases, salts with basic amino acids, 60 2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridinyl] 
and so forth. Preferred are physiologically acceptable salts. memyl]suMnyl]-lJl-benzimidazole or a salt thereof is pro- 
Metal salts include, for example, alkali metal salts such as duced by the methods described in JP-A-6 1-50978, U.S. Pat. 
sodium salt and potassium salt; and alkaline earth metal salts No. 4,628,098 etc. or analogous methods thereto, 
such as calcium salt, magnesium salt and barium salt. Salts Methods of crystallization includes per se known 
with organic bases include, for example, salts with 65 methods, for example, a crystallization from solution, a 
trimethylamine, triethylamine, pyridine, picoline, crystallization from vapor, and a crystallization from molten 
ethanolamine, diethanolamine, triethanolamine, form. 
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Methods of the "crystallization from solution" include, and prevention of ulcer caused by a nonsteroidal anti- 

for. example, a concentration method, a slow cooling inflammatory agent; treatment and prevention of hyperacid- 

method, a reaction method (diffusion method, electrolysis ity and ulcer due to postoperative stress; pre-anesthetic 

method), a hydrothermal growth method, a fusing agent administration etc. 

method, and so forth. Solvents to be used include, for 5 The crystal of the present invention is of low toxicity and 

example, aromatic hydrocarbons (e.g., benzene, toluene, can be safely administered orally or non-orally (e.g., topical, 

xylene, etc.), halogenated hydrocarbons (e.g., rectal and intravenous administration, etc.), as such or in the 

dichloromethane, chloroform, etc.), saturated hydrocarbons form of pharmaceutical compositions formulated with a 

(e.g., hexane, heptane, cyclohexane, etc.), ethers (e.g., pharmacologically acceptable carrier, e.g., tablets (including 

diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane, 10 sugar-coated tablets and film-coated tablets), powders, 

etc.), nitriles (e.g., acetonitrile, etc.), ketones (e.g., acetone, granules, capsules (including soft capsules), orally disinte- 

etc.), sulfoxides (e.g., dimethylsulfoxide, etc.), acid amides grating tablets, liquids, injectable preparations, 

(e.g., N^-dimethylformamide, etc.), esters (e.g., ethyl suppositories, sustained-release preparations and patches, in 

acetate, etc.), alcohols (e.g., methanol, ethanol, isopropyl accordance with a commonly known method, 

alcohol, etc.), water, and so forth. These solvents may be 15 The content of the crystal of the present invention in the 

used singly or in mixtures of two or more kinds in appro- pharmaceutical composition of the present invention is 

priate ratios (e.g., 1:1 to 1:100). about 0.01 to 100% by weight relative to the entire compo- 

Methods of the "crystallization from vapor" include, for sition. Varying depending on subject of administration, route 

example, a gasification method (sealed tube method, gas of adniinistration, target disease etc., its dose is normally 

stream method), a gas phase reaction method, a chemical 20 about 0.5 to 1,500 mg/day, preferably about 5 to 150 mg/day, 

transportation method, and so forth. based on the active ingredient for example, when it is orally 

Methods of the "crystallization from molten form" administered as an antiulcer agent to an adult human (60 kg), 

include, for example, a normal freezing method (pulling-up The crystal of the present invention may be administered 

method, temperature gradient method, Bridgman method), a once daily or in 2 to 3 divided portions per day. 

zone melting method (zone leveling method, float zone 25 Pharmacologically acceptable carriers that may be used to 

method), a special growth method (VLS method, liquid produce the pharmaceutical composition of the present 

phase epitaxis method), and so forth. invention include various organic or inorganic carrier sub- 

For analyzing the crystal obtained, X-ray diffraction crys- stances in common use as pharmaceutical materials, includ- 
tallographic analysis is commonly used. In addition, crystal ing excipients, lubricants, binders, disintegrants, water- 
orientation can also be determined by a mechanical method, 30 soluble polymers and basic inorganic salts for solid 
an optical method, etc. preparations; and solvents, dissolution aids, suspending 

A thus-obtained crystal of (R)-2-[[[3-methyl-4-(2,2,2- agents, isotonizing agents, buffers and soothing agents for 

trifluoroethoxy)2-pyridinyl]methyl]sulfinyl]-lH- liquid preparations. Other ordinary pharmaceutical additives 

benzimidazole or a salt thereof (hereinafter also referred to such as preservatives, antioxidants, coloring agents, sweet- 

as "crystal of the present invention") is useful as a pharma- 35 ening agents, souring agents, bubbling agents and flavorings 

ceutical because it shows excellent antiulcer action, gastric may also be used as necessary. 

acid secretion-inhibiting action, mucosa-protecting action, Such "excipients" include, for example, lactose, sucrose, 

anti-Helicobacter pylori action, etc., and because it is of low D-mannitol, starch, cornstarch, crystalline cellulose, light 

toxicity. Furthermore, by crystallizing the (R)-isomer, not silicic anhydride and titanium oxide, 

only its stability is improved but also its handling is facili- 40 Such "lubricants" include, for example, magnesium 

tated so that it can be prepared as a solid pharmaceutical stearate, sucrose fatty acid esters, polyethylene glycol, talc 

composition with good reproducibility. In addition, when and stearic acid. 

orally administered, the crystal of the present invention is Such "binders" include, for example, hydroxypropyl 

more absorbable and more rapidly shows its action than the cellulose, hydroxypropylmethyl cellulose, crystalline 

racemate. In addition, when administered, the crystal of the 45 cellulose, a-starch, polyvinylpyrrolidone, gum arabic 

present invention shows a higher Cmax (maximum blood powder, gelatin, pullulan and low-substitutional hydrox- 

concentration) and a greater AUC (area under the ypropyl cellulose. 

concentration-time curve) than the racemate, and becomes Such "disintegrants" include (1) crosslinked povidone, (2) 
less likely to be metabolized partly because of the increased what is called super-disintegrants such as crosslinked car- 
protein-binding rate, thus showing an extended duration of 50 mellose sodium (FMC-Asahi Chemical) and carmellose 
action. The crystal of the present invention is therefore calcium (Gotoku Yakuhin), (3) carboxymethyl starch 
useful as a pharmaceutical of low dosage and with a low sodium (e.g., product of Matsutani Chemical), (4) low- 
prevalence of adverse reactions. substituted hydroxypropyl cellulose (e.g., product of Shin- 
Thc crystal of the present invention is useful in mammals Etsu Chemical), (5) cornstarch, and so forth. Said 
(e.g., humans, monkeys, sheep, bovines, horses, dogs, cats, 55 ' "crosslinked povidone" may be any crosslinked polymer 
rabbits, rats, mice, etc.) for the treatment and prevention of having the chemical name l-ethenyl-2-pyrrolidinone 
digestive ulcer (e.g., gastric ulcer, duodenal ulcer, stomal homopolymer, including polyvinylpyrrolidone (PVPP) and 
ulcer, Zollinger-Ellison syndrome, etc.), gastritis, reflux l-vinyl-2-pyrrolidinone homopolymer, and is exemplified 
esophagitis, NUD (non-ulcer dyspepsia), gastric cancer and by Colidon CL (produced by BASF), Polyplasdon XL 
gastric MALT lymphoma; Helicobacter pylori eradication; 60 (produced by ISP), Polyplasdon XL-10 (produced by ISP) 
suppression of upper gastrointestinal hemorrhage due to and Polyplasdon INF- 10 (produced by ISP), 
digestive ulcer, acute stress ulcer and hemorrhagic gastritis; Such "water-soluble polymers" include, for example, 
suppression of upper gastrointestinal hemorrhage due to ethanol-soluble water-soluble polymers [e.g., cellulose 
invasive stress (stress from major surgery necessitating derivatives such as hydroxypropyl cellulose (hereinafter 
intensive management after surgery, and from cerebral vas- 65 also referred to as HPQ, polyvinylpyrrolidone] and ethanol- 
cular disorder, head trauma, multiple organ failure and insoluble water-soluble polymers [e.g., cellulose derivatives 
extensive bums necessitating intensive treatment); treatment such as hydroxypropylmethyl cellulose (hereinafter also 
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referred to as HPMQ, methyl cellulose and carboxymethyl 
cellulose sodium, sodium polyacrylate, polyvinyl alcohol, 
sodium alginate, guar gum]. 

Such "basic inorganic salts" include, for example, basic 
inorganic salts of sodium, potassium, magnesium and/or 5 
calcium. Preferred are basic inorganic salts of magnesium 
and/or calcium. More preferred are basic inorganic salts of 
magnesium. Such basic inorganic salts of sodium include, 
for example, sodium carbonate, sodium hydrogen carbonate, 
disodium hydrogenphosphate, etc. Such basic inorganic 10 
salts of potassium include, for example, potassium 
carbonate, potassium hydrogen carbonate, etc. Such basic 
inorganic salts of magnesium include, for example, heavy 
magnesium carbonate, magnesium carbonate, magnesium 
oxide, magnesium hydroxide, magnesium metasilicate 15 
aluminate, magnesium silicate, magnesium aluminate, syn- 
thetic hydrotalcite [Mg 6 Al 2 (OH) 16 .C0 3 .4H 2 0], alumina 
hydroxide magnesium, and so forth. Among others preferred 
is heavy magnesium carbonate, magnesium carbonate, mag- 
nesium oxide, magnesium hydroxide, etc. Such basic inor- 20 
ganic salts of calcium include, for example, precipitated 
calcium carbonate, calcium hydroxide, etc. 

Such "solvents" include, for example, water for injection, 
alcohol, propylene glycol, macrogol, sesame oil, corn oil 
and olive oil. 25 

Such "dissolution aids" include, for example, polyethyl- 
ene glycol, propylene glycol, D-mannitol, benzyl benzoate, 
ethanol, trisaminomethane, cholesterol, triethanolamine, 
sodium carbonate and sodium citrate. 

Such "suspending agents" include, for example, surfac- 30 
tants such as stearyltriethanolamine, sodium lauryl sulfate, 
laurylaminopropionic acid, lecithin, benzalkonium chloride, 
benzethonium chloride and monostearic glycerol; and 
hydrophilic polymers such as polyvinyl alcohol, 
polyvinylpyrrolidone, carboxymethyl cellulose sodium, 35 
methyl cellulose, hydroxymethyl cellulose, hydroxyethyl 
cellulose and hydroxypropyi cellulose. 

Such "isotonizing agents" include, for example, glucose, 
D-sbrbitol, sodium chloride, glycerol and D-mannitol. 

Such "buffers" include, for example, buffer solutions of 40 
phosphates, acetates, carbonates, citrates etc. 

Such "soothing agents" include, for example, benzyl 
alcohol. 

Such "preservatives" include, for example, p-oxybenzoic 
acid esters, chlorobutanol, benzyl alcohol, phenethyl 45 
alcohol, dehydroacetic acid and sorbic acid. 

Such "antioxidants" include, for example, sulfites, ascor- 
bic acid and a-tocopherol. 

Such "coloring agents" include, for example, food colors 
such as Food Color Yellow No. 5, Food Color Red No. 2 and 50 
Food Color Blue No. 2; and food lake colors and red oxide. 

Such "sweetening agents" include, for example, saccharin 
sodium, dipotassium glycyrrhetinate, aspartame, stevia and 
thaumatin. 

Such "souring agents" include, for example, citric acid 55 
(citric anhydride), tartaric acid and malic acid. 

Such "bubbling agents" include, for example, sodium 
bicarbonate. 

Such "flavorings" may be synthetic substances or natu- 
rally occurring substances, and include, for example, lemon, 60 
lime, orange, menthol and strawberry. 

The crystal of the present invention may be prepared as a 
preparation for oral administration in accordance with a 
commonly known method, by, for example, compression- 
shaping it in the presence of an excipient, a disintegrant, a 6 
binder, a lubricant, or the like, and subsequently coating it as 
necessary by a commonly known method for the purpose of 
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taste masking, enteric dissolution or sustained release. For 
an enteric preparation, an intermediate layer may be pro- 
vided by a commonly known method between the enteric 
layer and the drug-containing layer for the purpose of 
separation of the two layers. 

For preparing the crystal of the present invention as an 
orally disintegrating tablet, available methods include, for 
example, a method in which a core containing crystalline 
cellulose and lactose is coated with the crystal of the present 
invention and a basic inorganic salt, and is further coated 
with a coating layer containing a water-soluble polymer, to 
give a composition, which is coated with an enteric coating 
layer containing polyethylene glycol, further coated with an 
enteric coating layer containing triethyl citrate, still further 
coated with an enteric coating layer containing polyethylene 
glycol, and still yet further coated with mannitol, to give fine 
granules, which are mixed with additives and shaped. The 
above-mentioned "enteric coating layer" includes, for 
example, aqueous enteric polymer substrates such as cellu- 
lose acetate phthalate (CAP), hydroxypropylmethyl cellu- 
lose phthalate, hydroxymethyl cellulose acetate succinate, 
methacrylic acid copolymers (e.g., Eudragit L30D-55 (trade 
name; produced by Rohm), Colicoat MAE30DP (trade 
name; produced by BASF), Polyquid PA30 (trade name; 
produced by San-yo Chemical)), carboxymethylethyl cellu- 
lose and shellac; sustained-release substrates such as meth- 
acrylic acid polymers (e.g., Eudragit NE30 D (trade name), 
Eudragit RL30D (trade name), Eudragit RS30D (trade 
name), etc.); water-soluble polymers; plasticizers such as 
triethyl citrate, polyethylene glycol, acetylated 
monoglycerides, triacetin and castor oil; and mixtures 
thereof. The above-mentioned "additive" includes, for 
example, water-soluble sugar alcohols (e.g., sorbitol, 
mannitol, maltitol, reduced starch saccharides, xylitol, 
reduced palatinose, erythritol, etc.), crystalline cellulose 
(e.g., Ceolas KG 801,Avicel PH 101, Avicel PH 102, Avicel 
PH 301, Avicel PH 302, Avicel RC-591 (crystalline cellulose 
carmellose sodium)), low-substituted hydroxypropyi cellu- 
lose (e.g., LH-22, LH-32, LH-23, LH-33 (Shin-Etsu 
Chemical) and mixtures thereof); binders, souring agents, 
bubbling agents, sweetening agents, flavorings, lubricants, 
coloring agents, stabilizers, excipients, disintegrants etc. are 
also used. 

The crystal of the present invention may be used in 
combination with 1 to 3 other active ingredients. 

Such "other active ingredients" include, for example, 
zxiti-Helicobacter pylori activity substances, imidazole 
compounds, bismuth salts, quinolone compounds, and so 
forth. Of these substances, preferred are znti-Helicobacter 
pylori action substances, imidazole compounds etc. Such 
"wli-Helicobacter pylori action substances" include, for 
example, antibiotic penicillins (e.g., amoxicillin, 
benzylpenicillin, piperacillin, mecillinam, etc.), antibiotic 
cefems (e.g., cefixime, cefaclor, etc.), antibiotic macrolides 
(e.g., erythromycin, clarithromycin, etc.), antibiotic tetracy- 
clines (e.g., tetracycline, minocycline, streptomycin, etc.), 
antibiotic aminoglycosides (e.g., gentamicin, amikacin, 
etc.), imipenem and so forth. Of these substances, preferred 
are antibiotic penicillins, antibiotic macrolides etc. Such 
"imidazole compounds" include, for example, 
metronidazole, miconazole, etc. Such "bismuth salts" 
include, for example, bismuth acetate, bismuth citrate, etc. 
Such "quinolone compounds" include, for example, 
ofloxacin, ciploxacin, etc. 

Such "other active ingredients" and the crystal of the 
present invention may also be used in combination as a 
mixture prepared as a single pharmaceutical composition 



Reference Example 2 
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[e.g., tablets, powders, granules, capsules (including soft isomers of shorter retention time were combined and con- 
capsules), liquids, injectable preparations, suppositories, centrated; the individual lots were combined and dissolved 
sustained-release preparations, etc.], in accordance with a in ethanol and filtered through a 0.45 fan filter; after hexane 
commonly known method, and may also be prepared as was added, the filtrate was again evaporated to dryness to 
separate preparations and administered to the same subject 5 yield R(+)-lansoprazole (1.6 g, optical purity>97.6% ee) as 
simultaneously or at a time interval. an amorphous substance. 

The amorphous substance obtained was subjected to 

BEST MODE FOR CARRYING OUT THE fractionation and isolation in the same manner as above to 

INVENTION yield R( + )_iansoprazole (1.37 g, optical purity>99.9% ee) as 

The present invention is hereinafter described in more 10 an amorphous substance, 

detail by means of, but is not limited to, the following [a^^+1743 0 (c=0.994%, CHCI3) 
reference examples, examples and experimental examples. 

In the following reference examples and examples, the 

term "room temperature" indicates about 15 to 30° C. 15 Isolation of (R)-2-[[[3-methyl-4-(2,2,2- 

Melting points were measured using the Micro Melting trMuoroethoxy)-2-pyridmyl]memyl]suJfinyl]-lH- 

Point Apparatus (produced by Yanagimoto Seisakusho), and benzimidazole (R(+)-lansoprazole) 

uncorrected values are shown. Lansoprazole (racemate) (34.2 g) was dissolved in 

1 H-NMR spectra were determined with CDC1 3 as the 2-propanol (1,710 ml) and hexane (1,140 ml) containing 

solvent using Varian Gemini-200; data are shown in chemi- 20 triethylamine (0.2%) and fractionated by HPLC (column: 

cal shift 5 (ppm) from the internal standard tetramethylsi- CHIRALCEL OD 50 mm dia.x500 mm, temperature: room 

lane. temperature, mobile phase: hexane/2-propanol=85/15, flow 

IR was determined using SHIMADZU FTIR-8200, rate: 60 ml/mm, detection wavelength: 285 nm, single 

UV was determined using the HITACHI U-3200 spectro- injection: about 300 mg) to isolate the individual optical 

photometer. 25 is 00161 " 5 - Fractions of an optical isomer of shorter retention 

, . ^ 1- -i j . . 1 ( « rt0 n • u, time were combined and concentrated; the individual lots 
Optical rotation [air, was determined at 20° C. using the ,. , , ,. . , . ' . , ncn n ft 

™n •* 1 1 • * / j ju tappa\ were combined and dissolved m ethanol (250 ml); after 

DIP-370digitalpolanmeter(producedby JASCO). ^yhmm* (3 ml) was added, the solution was filtered 

Optical purity was determined by HPLC (column: through a 0.45 .wm filter. After the filtrate was concentrated, 
CHIRALCEL OD 4.6 mm dia.x250 mm, temperature: about 30 hexane was added> md the filtrate was again evaporated to 
20° C, mobile phase: hexane/2-propanol=80/20 or hexane/ dryness to yield R(+)-lansoprazole (9.31 g, optical purity 
2-propanol=85/15, flow rate: 1.0 ml/min, detection wave- gs3% tt >, as m amorphous substance, 
length: 285 nm) using a chiral column. 

Crystal X-ray diffraction data for determining the absolute Reference Example 3 

structure of sulfoxide were obtained by means of a 4-circle 35 

diffractometer (RIGAKU AFC5R) ustog the Cu-Kx a ray. . ^./^f \1 ^l^ltVf 'L » 

Mertheinitialphasewasdeterminedbythedirectmethod, ^uoi^xy>2-p yn dmy^ethyl]sul^yl]-lH- 
the fine structure was analyzed using SHELXL-93. X-ray benznmdazole (R( + )-lansoprazole) 

powder diffraction was determined using the X-ray Powder In a nitrogen atmosphere, 2-[[[3 -methy 1-4- (2,2,2- 
Diffraction meter Rigaku RINT2500 (ultraX18) No. PX-3. 40 trmuoroethoxy)-2-pyridyl]memyl]tMo]benzimidazole (20.0 
The other symbols used herein have the following defi- g> 0 057 mol), toluene (100 ml), water (55 mg, 0.0031 mol 
nitons: as based on total water content) and diethyl (+)-tartrate (2. 12 

s- sindet 0,012 mo ^ were mixed and stirred at 50 to 55° C. for 30 

°\ minutes. After titanium (IV) isopropoxide (1.66 ml, 0.0057 

d: doublet 45 mo ^ was added t0 the mixture in a nitrogen atmosphere, the 

t: triplet mixture was stirred at 50 to 55° C. for 1 hour. After 

q: quartet diisopropylethylamine (3.25 ml, 0.019 mol) was added to 

m: multiplet toe resulting mixed liquor under cooling in a nitrogen 

. h H cjnatet atmosphere, cumene hydroperoxide (30.6 ml, content 82%, 

r 8 50 0.17 mol) was added at 0 to 5° C, followed by 3.5 hours of 

J: binding constant stirring at Q tQ 50 c tQ cause the reaction< 

EXAMPLES Analysis of the reaction liquor by HPLC (column: 

CHIRALCEL OD (Daicel Chemical Industries, Ltd.), 
Reference Example 1 mobile phase: hexane/ethanol=90/10, flow rate: 1.0 ml/min, 

1 55 detection wavelength: 285 nm) detected a sulfide at 1.32% 
Isolation of (R)-2-[[[3-methyl-4-(2,2,2- and a sulfone at 1.81% as related substances in the reaction 

trmuoroethoxy)-2-pyridmyl]methyl]sulmi , yl]-lH- liquor, with no other related substances detected. The enan- 

benzimidazole (R(+)-lansoprazole) tiomer excess rate of the title compound in said reaction 

liquor was 96.4% ee. 

2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridinyl] 60 
methyl]sulfinyl]-lH-benzimidazole (lansoprazole) Reference Example 4 

(racemate) (3.98 g) was dissolved in the following mobile f 
phase (330 mJ) and acetonitrile (37 ml) and fractionated by , „ ^ d °{ ff^ffi, 1H 

HPLC (column: CHIRALCEL OD 20 mm dia.x250 mm, tnfluoroethoxy>2-pyndmy ]memyl]sulfiByl]-lH- 

temperature: 30' C, mobile phase: hexane/2-propanoV 65 benzmudazole (R( + )-lansoprazole) 

ethanol=255^35/10, flowrate: 16 ml/min, detection wave- (1) In a nitrogen stream, 2-[[[3-methyl-4-(2,2,2- 
length: 285 nm, 1 shot: 20-25 mg). Fractions of optical trifluoroethoxy)-2-pyridyl]methyl]thio]benzimidazole (4.5 
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kg, 12.7 mol, containing 1.89 g of water), toluene (22 1), matter in the organic layer was filtered off, then triethy- 

water (25 g, 1.39 mol, or 1.49 mol if based on total water lamine (0.2 1) was added, after which the filtrate was 

content) and diethyl (+)-tartrate (0.958 L 5.60 mol) were concentrated under reduced pressure to a liquid volume of 

mixed. In a nitrogen stream, titanium (IV) isopropoxide about 7 1 To this .concentrat e me^anol (2.3 1) about 12 5% 

(0.747 1, 2.53 mol) was added to this mixture at 50 to 60° C, 5 TT%£ r fen Eft Z 1 1 ftffi 

v , , ' . 7 . « . , r ~Z ether at about 50 C. (22 1) were added, and this liquid was 

and the mixture was stirred at the above temperature for 30 divided intQ layers v To ( he organic layer? about 12i% 

minutes. After diisopropylethylamme (0.733 1, 4.44 mol) aqueous ammonia (11 1) was added, and this liquid was 

was added to the resulting mixed liquor at room temperature divided into layers (this operation was repeated once again). 

in a nitrogen stream, cumene hydroperoxide (6.88 1, content The water layers were combined, and ethyl acetate (22 1) 

82%, 37.5 mol) was added' at -5 to 5° C, followed by 1.5 10 was added, and then acetic acid was added drop by drop to 

hours of stirring at -5 to 5° C, to yield a reaction liquor. reach a pH of about 8 under cooling. The liquid was divided 

AnalysisofthereactionUquorbyHPLC(column:Capcell fej** ihG wa . te f layer was ext ? Cte f ^ e W 

« , -j ~ t ^^.^ ^ ^ acetate (111). The organic layers were combined and washed 

Pak (Shiseido, Co. Ltd.), mobile phase: solvent mixture ^ ^ fo % ^ (n n Mter tri emy lamine (0.2 1) was 

(acetomtrile/water/triethylamme=50/50/l); adjusted to pH added> ^ e organic layer was concentrated under reduced 

7.0 with phosphoric acid, flow rate: 1.0 ml/min, detection 15 pressure. Acetone (51) was added to the concentrate, and this 

wavelength: 285 nm) detected a sulfide at 1.87% and a mixture was concentrated under reduced pressure. The con- 

sulfone at 1.59% as related substances in the reaction liquor, centrate was dissolved in acetone (9 1), and this solution was 

with no other related substances detected. added drop by drop into a mixed liquor of acetone (4.5 1) and 

(2) To the reaction liquor obtained in (1 1) above, a 30% r? ( ^!ilS W^iSSMfl'S 
v 7 , . - ,1 4 j , , . 20 to the mixed liquor obtained. The precipitated crystal was 

aqueous solution of sodium thiosulfate (17 1) was added, m separated and washed sequentially with cold acetone-water 

a nitrogen stream, to decompose the residual cumene hydro- (acetone:water=l:3) (3 1) and water (12 1) to yield a wet 

peroxide. To the organic layer obtained by liquid separation, crystal of (R)-lansoprazole having the following powder 

water (4.5 1), heptane (13.5 1), t-butyl methyl ether (18 1) and X-ray diffraction interplanar spacings (d). 

heptane (27 1) were added sequentially in this order, and this The results of powder X-ray diffraction analysis of this 

mixture was stirred to cause crystallization. The resulting 25 wet crystal are shown below. 

crystal was separated and washed with t-butyl methyl ether- The wet crystal yielded a powder X-ray diffraction pattern 

toluene (t-butyl methyl ether:toluene=4:l) (4 1) to yield a with characteristic peaks appearing at powder X-ray diffrac- 

wet crystal of (R)-lansoprazole having the following powder tion interplanar spacings (d) of 833, 6.63, 5.86 and 4.82 

X-ray diffraction interplanar spacings (d). Angstrom. 

The results of powder X-ray difiraction analysis of this 30 n ^ sis ? f ™ LC % mn: CHKALCEL 

wet crvstal are shown below 00 < Daicel Chemical Industries, Ltd.), mobile phase: 

wet crystal are snown oeiow. hexane/ethanol=90/10, flow rate: 1.0 ml/min, detection 

Hie wet crystal yielded a powder X-ray diffraction pattern wavelength: 285 nm) detected no sulfone, sulfide or any 

with characteristic peaks appearing at powder X-ray diffrac- omer re lated substance in the crystal. The ^-lansoprazole 

tion interplanar spacings (d) of 5.85, 4.70, 4.35, 3.66 and 35 enantiomer excess rate in this crystal was 100% ee. 

3.48 Angstrom. (5) The wet crystal obtained in (4) above was dissolved in 

Analysis of this crystal by HPLC (column: CHIRALCEL ethyl acetate (32 1). The water layer was separated by a 

OD (Daicel Chemical Industries, Ltd.), mobile phase: liquid separation procedure, and the organic layer obtained 

hexane/ethanol=90/10, flow rate: 1.0 ml/min, detection was concentrated under reduced pressure to a liquid volume 

wavelength: 285 nm) detected a sulfone at 0.90% as a 40 of about 14 1. To the residual liquid, ethyl acetate (36 1) and 

related substance in the crystal, with no sulfide or any other activated charcoal (270 g) were added, after stirring, the 

related substance detected. The (RVlansoprazole enantiomer activated charcoal was removed by filtration. The filtrate 

excess rate in this crystal was 100% ee. was concentrated under recced pressure , fc > a liquid I volume 

. . . . - A of about 14 l.At about 40° C, heptane (901) was added drop 

(3) With stirring, a suspension in acetone (20 1) of the wet by d to ^ residual Hquid MtT stining at fa above 

crystal obtained in (2) above was added drop by drop into a <s lemperature for about 30 minutes, the resulting crystal was 

mixed liquor of acetone (7 1) and water (34 1), then water (47 separated, washed with about 40° C. ethyl acetate-heptane 

1) was added; The precipitated crystal was separated and ( etny i acetate :heptane- 1:8) (6 1), and dried to yield 3.4 kg of 

washed with acetone-water (acetone:water=l:3) (4 1) and the title compound. 

water (12 1) to yield a wet crystal of (R)-lansoprazole having The results of powder X-ray diffraction analysis of this 

the following powder X-ray diffraction interplanar spacings 50 cr y S tal are shown below. 

(d)- The crystal yielded a powder X-ray diffraction pattern 

The results of powder X-ray diffraction analysis of this with characteristic peaks appearing at powder X-ray diflrac- 

wet crystal are shown below. tion interplanar spacings (d) of 11.68, 6.77, 5.84, 5.73, 4.43, 

The wet crystal yielded a powder X-ray diffraction pattern „ 4 ' 09 > 3 - 94 > 3 - 89 > 3 ' 69 > 3 ' 41 ™ d 31 * Angstrom. 

with characteristic peaks appearing at powder X-ray diffrac- Analysis of this crystal by HPLC (column: CmRALCEL 

tion interplanar spacings (d) of 8.33, 6.63, 5.86 and 4.82 ? D (Daicel Chemical Industries Ltd.) mobile phase: 

Angstrom hexane/ethanol=90/10, flow rate: 1.0 ml/mm, detection 

* ' wavelength: 285 nm) detected no sulfone, sulfide or any 

Analysis of this crystal by HPLC (column: CHIRALCEL other related m fte crystal. The ^-lansoprazole 

OD (Daicel Chemical Industries, Ltd.), mobile phase: 60 enantiomer excess rate in this crystal was 100% ee. 

hexane/ethanol=90/10, flow rate: 1.0 ml/min, detection 

wavelength: 285 nm) detected no sulfone, sulfide or any Example 1 

other related substance in the crystal. The (R)-lansoprazole Crystal of (R)-2-[[[3-methyl-4-{2,2,2- 

enantiomer excess rate in this crystal was 100% ee. trifluoroethoxy)-2-pyridmyl]memyl]sulfinyl]-lH- 

(4) After the wet crystal obtained in (3) above was 65 benzimidazole (R(+)-lansoprazole) 
dissolved in ethyl acetate (45 1) and water (3 1), this solution Amorphous R(+)-lansoprazole as obtained in Reference 
was divided into liquid layers. The trace amount of insoluble Example 1 (100 mg) was dissolved in acetonitrile (1 ml), 
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which was gradually evaporated at room temperature in a 
nitrogen stream. After a crystal began to form, diethyl ether 
(1.5 ml) was added and the container was stoppered and kept 
standing at room temperature. 

The crystal thus formed was subjected to X-ray structural 
analysis, and the absolute configuration of sulfoxide was 
found to be the R-configuration by a method using a Flack 
parameter. The remaining portion of the crystal was col- 
lected by filtration, twice washed with diethyl ether (1 ml), 
and dried under reduced pressure, to yield crystals of R(+)- 
lansoprazole (38 mg). 

m.p.: 144.0-144.5° C. (dec.) Elemental analysis Calcu- 
lated: C: 52.03, H: 3.82, N: 11.38, S: 8.68, F: 15.43, 0: 8.66 
Found: C: 52.08, H: 3.76, N: 11.58, S: 8.75, F: 15.42 
'H-NMR: 2.25(3H, s), 4.40(2H, q, J=7.8 Hz), 4.68(1H, d, 
J-13.8 Hz), 4.85(1H, d, J=13.8 Hz), 6.69(1H, d, J-6.0 Hz), 
7.29-7.39(2H, m), 7.52(1H, m), 7.81(1H, m), 8.37(1H, d, 
J=6.0 Hz), U.00(1H, bs). 

IRtvcnT 1 ): 3081, 3042, 2984, 1586, 1478, 1441, 1306, 
1267, 1163. UVmax(CHCl 3 ): 283.7 nm [ak=+199.2° 
(c=0.202%, CHCI3) 

TABLE 1 

Crystal Data and Structure Refinement Parameters 



10 



15 



20 



25 



Molecular formula 




Molecular weight 


369.36 


Crystal color, habit 


Colorless, tabular 


Crystal Dimension 


0.40 x 0.30 x 0.04 (mm) 


Crystal system 


Monoclinic 


Lattice constants 


a - 8549(1) (A) 




b - 23.350(1) (A) 




c - 8.720(2) (A) 




P - 103.90(1) O 




V- 1,689.8(4) (A) 


Space group 


P2x 


Z 


4 


Density (calculated) 


1.452 (g/cm 3 ) 


Effective reflection 


9.12 


number/parameter number 




R (I « 2a (1) ) 


0.036 


Flack parameter 


-0.02(2) 



30 



35 



45 



Example 2 

Crystal of (R)-2-[[I3-methyl-4-(2,2,2- 
trifluoroethoxy)-2-pyridmyl]memyl]siilfinyl]-lH- 
benzimidazole (R(+)-lansoprazole) 

Amorphous (R)-2-[[[3-methyl4-(2,2^-trifluoroethoxy)- 
2-pyridmyl]memyl]sulnnyl]-lH-benzimidazole as obtained 
in Reference Example 2 (9.17 g) was dissolved in acetone 50 
(20 ml), and water (15 ml) was added with gentle heating. 
After the solution was kept standing at room temperature 
overnight, water (20 ml) was added, followed by ultrasoni- 
cation. After being collected by, filtration, the solid was 
washed with water (30 ml, 20 ml), then washed with 55 
diisopropyl ether (20 ml), and dried under reduced pressure, 
to yield a solid (9.10 g). The solid obtained (9.00 g) was 
dissolved in acetone (30 ml), and after the solution was 
filtered, diisopropyl ether (50 ml) was added to the filtrate. 
A crystal seed was placed, and the mixture was kept standing 60 
at room temperature overnight. Precipitated crystals were 
collected by filtration, washed 3 times with diisopropyl ether 
(10 ml), and dried under reduced pressure, to yield crystals 
(7.85 g). The crystals obtained (7.80 g) were dissolved under 
heating in acetone (22.5 ml) and water (30 ml), and this 65 
solution was kept standing at room temperature for 1 hour. 
A precipitated solid was collected by filtration, washed with 



acetone-water (1:4) (15 ml), and dried under reduced 
pressure, to yield a solid (3.88 g). The solid obtained (3.88 
g) was dissolved under heating in acetone (4 ml) and 
diisopropyl ether (14 ml) was added. This solution was kept 
standing at room temperature for 30 minutes. Precipitated 
crystals were collected by filtration, twice washed with 
diisopropyl ether (6 ml), and dried under reduced pressure, 
to yield crystals of R(+)-lansoprazole (3.40 g, optical purity 
99.8% ee). 

m.p.: 147.0-148.0° C. (dec.) Elemental analysis Calcu- 
lated: C: 52.03, H: 3.82, N: 11.38, S: 8.68, F: 15.43, 0: 8.66 
Found: C: 51.85, H: 3.92, N: 11.26, S: 8.82, F: 15.22 
a H-NMR: 2.24(3H, s), 4.38(2H, q, J-7.8 Hz), 4.74(1H, d, 
J-13.6 Hz), 4.87(1H, d, J=13.6 Hz), 6.68(1H, d, J=5.8 Hz), 
7.26-7.36(2H, m), 7.45(1^ m), 7.78(1H, m), 8.35(1H, d, 
J=5.8 Hz). IR^vcm- 1 ): 3083, 3034, 2975, 1586, 1478, 1441, 
1306, 1267, 1163 UVmax (CHCI3): 283.6 nm [a^^+1803 0 
(c=1.004%, CHCI3) 

TABLE 2 



X-ray Powder Diffraction Data 
Half-value 



Relative 



28 0 


width 


d-value (A) 


intensity (%) 


7.560 


0.141 


11.6841' 


100 


13.060 


0.165 


6.7733 


44 


15.160 


0.141 


5.8394 


55 


15.440 


0.141 


5.7342 


84 


20.040 


0.165 


4.4271 


23 


21.720 


0.165 


4.0883 


89 


22.560 


0.141 


3,9380 


24 


21820 


0.141 


3.8937 


24 


24.080 


0.165 


3.6927 


37 


26.120 


0.118 


3.4088 


32 


28.680 


0.165 


3.1100 


20 



40 



Example 3 

Crystal of (R)-2-{[[3-methyl-4-(2,2,2- 
trifluoroethoxy)-2-pyridinyl]memyl]sulfinyl]-lH- 
benzimidazole (R(+)-lansoprazole) 1.5 hydrate 

Amorphous (R)-2-[[[3-methyl-4-(2^-trifluoroethoxy)- 
2-pyrimnyl]methyl]sulfinyl]-lH-benziniidazole as obtained 
in Reference Example 1 (100 mg) was dissolved in ethanol 
(0.15 ml), and water (0.15 ml) was added. After a seed was 
placed, the solution was kept standing at room temperature 
for 1 hour. Precipitated crystals were collected by filtration, 
twice washed with water (2 ml), and dried under reduced 
pressure, to yield crystals of (R)-2{Q>methyl-4-{2,2,2- 
trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-lH- 
benzimidazole (R(+)-lansoprazole) 1.5 hydrate (96 mg). 

m.p.: 76.0-80.0° C. Elemental analysis Calculated: C: 
48.48, H: 4.32, N: 10.60, S: 8.09, F: 14.38, 0: 14.13 Found: 
C: 48.52, H: 4.44, N: 10.49 

TABLE 3 





X-rav Powder Diffraction Data 






Half-value 


d-value (A) 


Relative 


28 0 


width 


intensity {%) 


6.680 


0.165 


13.2212 


9 


9.200 


0.165 


9.6046 


21 


9.960 


0.141 


8.8734 


25 


10.980 


0.165 


8.0513 


42 


13.380 


0.141 


6.6120 


22 
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TABLE 3-contimied 





X-rav Powder Diffraction Data 






Half-value 


d-value (A) 


Relative 


29 0 


width 


intensity (%) 


14.960 


" 0.141 


5.9170 


63 


15.680 


0.165 


5.6469 


100 


17.640 


0.212 


5.0237 


34 


19.760 


0.212 


4.4892 


33 


25.420 


0.188 


3.5010 


23 


29.800 


0.188 


29957 


20 



5 



Experimental Example 1 

Suppressive action on gastric mucosal injury due to stress 
of water immersion restraint in rat 

Male SD rats (7 weeks of age, weighing 230 to 250 g) 
were fasted for 24 hours, after which they were stressed by 
being housed in restraint cages and immersed to below the 2 o 
xiphoid process in a standing position in a 23° C. constant- 
temperature water chamber. After 5 hours, the rats were 
removed from the cages and sacrificed using gaseous carbon 
dioxide, and their stomachs excised. After the lower portion 
of the esophagus was clipped, a 1% formalin solution (10 
ml) was injected into the stomach via the duodenum, which 
was then occluded, and the stomach was immersed in the 
same solution. After 10 minutes, an incision was made along 
the greater curvature, and the length (mm) of each mucosal 
injury was measured under a stereomicroscope. The overall 30 
sum of the injury lengths in each stomach was taken as the 
gastric mucosal injury index. 

The crystals of (R)-2-[[[3-methyl-4-(2,2,2- 
trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-lH- 
benzimidazole (R(+)-lansoprazole) as obtained in Example 35 
2 were suspended in 0.5% methyl cellulose (pH 9.5) con- 
taining 0.05 M NaHC0 3 and orally administered at 30 
minutes before stressing (dosing volume 2 ml/kg). Each 
treatment group comprised 9 animals. The control group 
(solvent administration group) and the drug administration 40 
group were compared by Steel's test. 

The results are shown in Table 4. 

TABLE 4 





Dose Gastric mucosal 


Suppression 


Sample 


(mg/kg) injury index (mm) 


rate (%) 


Control 


— 10.9 ± 1.9 




(R)- lansoprazole 


3 0.2 * 0.2* 


98.0 


crystal 







50 



Each figure of gastric mucosal injury index is the mean ± standard error 
for the 9 animals in each group. *p < 0.01 (versus control group, Steel's 
test) 
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The crystals of R(+)-lansoprazole as obtained in Example 
2 (about 5 mg) and amorphous R(+)-lansoprazole as 
obtained in Reference Example 1 (about 5 mg) were each 
taken in a colorless glass bottle, and their stability during 
storage at 60° C. (stopper removed) was examined. A 25 ml 60 
solution (concentration: about 0.2 mg/ml) of the sample 
after completion of storage in the mobile phase, along with 
a standard solution prepared using the initial lot, was ana- 
lyzed under the HPLC conditions shown below, and the 
R(+)-lansoprazole content (residual percentage) was calcu- 65 
lated from the peak area obtained. The results are shown in 
Table 5. 



HPLC analytical conditions 



Detection wavelength 


UV275 nm 


Column 


YMC Pro C18, 4.6 x 150 mm 


Mobile phase 


Fluid prepared by adding 




phosphoric acid to 




water/acetonitrile/triethyl 




amine (63:37:1) to reach pH 7. 


Flow rate 


1.0 ml/min • 


Column temperature 


40° C 


Sample injection volume 


10 fA 



TABLE 5 



Stability of Rf+VLansoprazole Crystal and Amorphous 

Duration of Content (Residual 

Sample storage Description percentage) 



Crystal 


1 week • 


light-brown 


97.0 




2 weeks 


Brown 


93.8 




4 weeks 


Brown 


91.7 


Amorphous 


1 week 


Brown 


70.8 




2 weeks 


Blackish brown 


57.5 



When the sample was stored at 60° C. (exposed), the 
crystal of Example 2 retained a content exceeding 90% for 
up to 4 weeks, whereas the amorphous form of Reference 
Example 1 showed reduction in content to 70.8% after 1 
week and 57.5% after 2 weeks. This finding demonstrates 
that the crystal of R(+)-lansoprazole is more stable and more 
preferable for use as a pharmaceutical etc. than the amor- 
phous form. 

. INDUSTRIAL APPLICABILITY 

The crystal of the present invention is useful as a phar- 
maceutical because it shows excellent antiulcer action, gas- 
tric acid secretion-inhibiting action, mucosa-protecting 
action, an\i-Helicobacter pybri action etc., and because it is 
of low toxicity. Furthermore, by crystallizing the (R)-isomer, 
not only its stability is improved but also its handling is 
facilitated so that it can be prepared as a solid pharmaceu- 
tical composition with good reproducibility. In addition, 
when orally administered, the crystal of the present inven- 
tion is more absorbable and more rapidly shows its action 
than the racemate. In addition, when adrninistered, the 
crystal of the present invention shows a higher Cmax and a 
greater AUC than the racemate, and becomes less likely to 
be metabolized partly because of the increased protein- 
binding rate, thus showing an extended duration of action. 
The crystal of the present invention is therefore useful as a 
pharmaceutical of low dosage and with a low prevalence of 
adverse reactions. 

What is claimed is: 

1. A method of treating Zollinger-Ellison syndrome in a 
mammal in need thereof which comprises administering to 
said mammal an effective amount of a crystalline compound 
of (R)-2-(((3-methyl-4-(2,2^-trifluoroethoxy)-2-pyridinyl) 
methyl)sulnnyl)-lH-benzimidazole or a salt thereof and a 
pharmaceutical^ acceptable excipient, carrier or diluent. 

2. The method of claim 1 wherein said crystalline com- 
pound is (R)-2-(((3-methyl-4-(2,2,2-trifluoroethoxy)-2- 
pyridmyl)methyl)sulfmyl)-lH-benzimidazole. 

3. The method of claim 2 wherein said crystalline com- 
pound has an X-ray powder diffraction analysis pattern with 
characteristic peaks at interplanar spacings (d) of 11.68, 
6.77, 5.84, 5.73, 4.43, 4.09, 3.94, 3.89, 3.69, 3.41 and 3.11 
Angstrom. 



25 



US 6,939,971 B2 

15 16 

4. The method of claim 1 wherein said crystalline com- 10. The method of claim 9 further comprising adminis- 
pound is (R)-2-(((3-methyl-4-(2,2,2-trifluoroethoxy)-2- tering one to three other active ingredients. 
pyridinyl)memyl)sulfinyl)-lH-benzimidazole 1.5 hydrate 11. The method of claim 10 wherein said crystalline 
and has an X-ray powder diffraction analysis pattern with compound and said other active ingredient are administered 
characteristic peaks at interplanar spacings (d) of 13.22, 5 simultaneously or in intervals. 

9.60, 8.87, 8.05, 6.61, 5.92, 5.65, 5.02, 4.49, 3.50 and 3.00 12. The method of claim 10 wherein said other active 

Angstrom. ingredient is selected from the group consisting of an 

5. Amethodoftreatmgrefluxesophagitisinamammalin ^{-Helicobacter pylori action substance, an imidazole 
need thereof which comprises administering to said mammal compound) a bismuth saltj a qu inoline compound and com- 
an effective amount of a crystalline compound of (R)-2-(((3- 10 5^^^ thereof 

m *M^W nyl)methyl) ^ ^ method q£ ^ u §aid ^ 

sulfiny -IH-benz^idazole or a salt thereof and a pharma- Helicobacter py i ori acti on substance is selected from the 

ceutically acceptable excipient, earner or diluent. . y c _ . . . .... 

6. The method of claim 5 wherein said crystalline com- V™> consisting of antibiotic penicillins, antibiotic mac- 
pound is (R)-2-(((3-methyl-4-(2 ( 2,2-triflnoroethoxy)-2- is rohdes and combinanons thereof. 
pyridmyl)methyl)sulfinyl)-lH-benzimidazole. 14 - ™ e method of claun 12 wherein said mldazole 

7. The method of claim 6 wherein said crystalline com- compound is metronidazole. 

pound has an X-ray powder diffraction analysis pattern with 15 - ™f ,J* * ^ m -t T ^ 

characteristic peaks at interplanar spacings (d) of 11.68, compound is (R).2-(p-met^ 

6.77, 5.84, 5.73, 4.43, 4.09, 3.94, 3.89, 3.69, 3.41 and 3.11 20 pyndmyl)methyl)sulfinyI)-lH-benzimidazole. 

Angstrom ^ e metllod of claim 15 wherein said crystalline 

8. The method of claim 5 wherein said crystalline com- compound has an X-ray powder diffraction analysis pattern 
pound is (R)-2-(((3-methyl-4-(2,2,2-trinuoroethoxy)-2- wilh characteristic peaks at interplanar spacings (d) of 11.68, 
pyridinyl)memyl)suMnyl)-lH-benzhnidazole 15 hydrate 5.84, 5.73, 4.43, 4.09, 3.94, 3.89, 3.69, 3.41 and 3.11 
and has an X-ray powder diffraction analysis pattern with 25 Angstrom. 

characteristic peaks at interplanar spacings (d) of 13.22, 17 - ^ . m **° d °* claml * ^ em . fl said 

• 9.60, 8.87, 8.05, 6.61, 5.92, 5.65, 5.02, 4.49, 3.50 and 3.00 compound is ^ -2- ((3-methyi-4-(^ 

Angstrom pyndinyl)methyl)sulfinyl)-lH-benzimidazole 1.5 hydrate 

9. A method of eradicating Helicobacter pylori in a and has « X " ra y P owder diffraction analysis pattern with 
mammal in need thereof which comprises administering to 30 characteristic peaks at interplanar spacings (d) of 13.22, 
said mammal an effective amount of a crystalline compound 9.60, 8.87, 8.05, 6.61, 5.92, 5.65, 5.02, 4.49, 3.50 and 3.00 
of (R)-2-(((3-memyl-4-(2,2,2-trmuoroemoxy)-2-pyridmyl) Angstrom. 
memyl)sulfijiyl)-lH-benzimidazole or a salt thereof and a 

pharmaceutical^ acceptable excipient, carrier or diluent. , ***** 
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U nder the Paperwork Reduction Act of 1995, no persons are required^ respond to a col lection of information unless It displays a valid OMB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I !^^ (0pM) 



REJECTION OVER A "PRIOR" PATENT I 2635 US2P 



In re Application of: A. Fujishima 
Application No.: 10/655,114 

Filed: September 4, 2003 

p or: Benzimidazole Compound Crystal 

Th* ™,n*r* toi^h=, phomird inrfi .strip* I imitpd . of 100 percent interest in the instant application hereby disclaims, 

See 0 ; ^ statutory term of any p£tf graced on the instant app.ication ^^^tffi 

the expiration date of the full statutory term prior patent No. 6,462,058 as the term of said pnor patent ,s defined in 35 U-S-C. 54 

and 173, and as the term of said prior patent is presently shortened by any teminardisclaimer The owner hereby a ^J^. a "*^* ^ 
granted on the instant application shall be enforceable only for and during such penod that it and the prior patent are commonly owned. This 
agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the l ^^^ o 
would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the prior patent, as the term of said prior 
patent is presently shortened by any terminal disclaimer," in the event that said prior patent later 

expires for failure to pay a maintenance fee; 

is held unenforceable; 

is found invalid by a court of competent jurisdiction; 

. is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321 ; 
has all claims canceled by a reexamination certificate; 

is reissued; or .. 

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1.0 For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency, 
etc.), the undersigned is empowered to act on behalf of the business/organization. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful, false statements and the take so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

2. CZl The undersigned is an attorney or agent of record. Reg. No._ ^ 

December 15, 2004 



ure 



Signature* Date 
Dr. Hiroshi Akimoto 



Typed or printed name 



81-(0)6-6300-6892 



Telephone Number 

I I Terminal disclaimer fee under 37 CFR 1.20(d) included. t . b ^ 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 

♦Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 



This collection of information is required by 37 CFR 1 .321 . The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to prS an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is esfma ed ^ ^ « mbutes £ 
induding gathering, preparing, and submitting the completed application form to the USPTO. Time w^II vary depending upon L n ^ U ^^ 
on the amount of time you require to complete this form and/or suggestions for reducing this burden. d be sent to^ 

and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



If you need assistance in completing the form, call 1-800-PTO-91 99 and select option 2. 
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PTO/SB/26 (09-04) 
Approved for use through 07/31/2006. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
to respond to a collection of information unless it displays a valid OMB control number. 



TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING 
REJECTION OVER A "PRIOR" PATENT 



Docket Number (Optional) 
2635 US2P 



In re Application of: A. Fujishima 
Application No.: 10/655.114 

Filed: September 4, 2003 

p or: Benzimidazole Compound Crystal 



The owner*, Takeda Chemical Industries Limited ■ of inn percent interest in the instant application hereby disclaims, 

except as provided below, the terminal part of the statutory term of any patent granted on the instant application which wouldextend beyond 

the expiration date of the full statutory term prior patent No. 6,664.276 as the term of said prior patent is defined In 35 U.S.C. 154 

and 173, and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly owned. This 
agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that 
would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the prior patent, "as the term of said prior 
patent is presently shortened by any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 

is held unenforceable; 

is found invalid by a court of competent jurisdiction; 

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321 ; 

has all claims canceled by a reexamination certificate; 

is reissued; or '__ 

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 
Check either box 1 or 2 below, if appropriate. 

1. 0 For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency, 
etc.), the undersigned is empowered to act on behalf of the business/organization. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

The undersigned is an attorney or agent of record. Reg. No. 



Signature 



December 15,200 4 
Date 



Dr. Hiroshi Akimoto 



Typed or printed name 



81-(0l6-630Q-6892 



Telephone Number 



□ 



Terminal disclaimer fee under 37 CFR 1.20(d) included. 



WARNING: Information on this form may become public. Credit card Information should not 
be Included on this form. Provide credit card information and authorization oh PTO-2038. 



•Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Farm PTO/SB/96 may be used for making this certification. See MPEP § 324. 

This collection of information is required by 37 CFR 1 .321. The information Is required to obtain or retain a benefit by the public which Is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office. U.S. Department of Commerce. P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETEO FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



If you need assistance In completing the form, call 1-800-PTO-9199 and select option 2. 
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TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING 
REJECTION OVER A PRIOR PATENT 



Docket Number (Optional) 

2635 US1P 



In re Application of: Akira Fujishima 

Application No.: 10/243,329 

Filed: 9/13/2002 

For: Benzimidazole Compound Crystal 



The owner*, Takeda chem. Indus. Ltd . 0 f 100 percent interest in the instant application 
hereby disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the 
instant application, which would extend beyond the expiration date of the full statutory term defined in 35 
U.S.C. 154 to 156 and 173, as presently shortened by any terminal disclaimer, of prior Patent No. 

6,462.058 s _. The owner hereby agrees that any patent so granted on the instant application shall be 

enforceable only for and during such' period that it and the prior patent are commonly owned. This agreement 
runs with any patent granted on the instant application and is binding upon the grantee, its successors or 
assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on 
the instant application that would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 
154 to 156 and 173 of the prior patent, as presently shortened by any terminal disclaimer, in the event that it 
later: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of 
competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all 
claims canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the 
expiration of its full statutory term as presently shortened by any terminal disclaimer. 



Check either box 1 or 2 below, if appropriate. 

1 I I For SUDmiss ' ons on behalf of an organization (e.g., corporation, partnership, university, government agency, etc.), the 
1. undersigned is empowered to act on behalf of the organization. 

I hereby declare that all" statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

The undersigned is an attorney or agent of record. 

Signature Date 
Elaine M. Ramesh, PhD, JD Reg. No. 43,032 
Typed or printed name 

Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 

Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the individual case. Any comments on 
the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents. Box Patent Application, 
Washington, DC 20231. 
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TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING 
REJECTION OVER A PENDING SECOND APPLICATION 



Docket Number (Optional) 

2635 US1P 



In re Application of: Akira Fujishima 

Application No.: 10/243,329 

Filed: 09/13/2002 

For: Benzimidazole Compound Crystal 

The owner*, Takeda Che m. Indus. Ltd. of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant 
application, which would extend beyond the expiration date of the full statutory term defined in 35 U.S.C. 154 to 
156 and 173 as shortened by any terminal disclaimer filed prior to the grant of any patent granted on pending 

second Application Number 10/Q19 - 254 , filed on 12/28/2001 pf any patent on the pending 

second application.The owner hereby agrees that any patent so granted on the instant application shall be 
enforceable only for and during such period that it and any patent granted on the second application are 
commonly owned. This agreement runs with any patent granted oni the instant application and is binding upon 
the grantee, its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on 
the instant application that would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 
154 to 156 and 173 of any patent granted on the second application, as shortened by any terminal disclaimer 
filed prior to the patent grant, in the event that any such granted patent: expires for failure to pay a maintenance 
fee, is held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in 
whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is 
reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened by any 
terminal disclaimer filed prior to its grant. 

Check either box 1 or 2 below, if appropriate. 

1 r~l F ° r submissions on be half of an organization (e.g., corporation, partnership, university, government agency, 
• I — I etc.), the undersigned is empowered to act on behalf of the organization. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 



The undersigned is an attorney or agent of record. 



&cl*~m />7 tC^^A 



Signature Date 

Elaine M. Ramesh, PhD, JD Reg. No. 43,032 

Typed or printed name 

| Terminal disclaimer fee under 37 CFR 1 .20(d) is included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 

*Staternent under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this statement. See MPEP § 324. 



Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the individual case. Any comments on 
the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington. DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents. Washington. DC 20231. 
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USPTO 
Home 
Page 




United States 
Patent and 
Trademark Office 



lunanee 
Online 
Shopping 



Patent Maintenance Fees 


03/09/2009 02:53 PM EDT 


Patent Number: 


6939971 


Application Number: 


10655114 


Issue Date: 


09/06/2005 


Filing Date: 


09/04/2003 


Window Opens: 


09/06/2012 


Surcharge Date: 


03/07/2013 


Window Closes: 


09/06/2013 


Payment Year: 




Entity Status: 


LARGE 


Customer Number: 


000000 


Street Address: 


HAMRE, SCHUMANN, MUELLER & LARSON, P.C. 


City: 


MINNEAPOLIS 


State: 


MN 


Zip Code: 


554020902 


Phone Number: 


(612)455-3800 


Currently there are no fees due. 



Need Help? | USPTO Home Page | Finance Online Shopping Page 
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United States 
Patent and 
Trademark Office 



Maintenance Fee Statement 

Patent Number: 6939971 

Customer Number: 000000 

HAM RE, SCHUMANN, MUELLER & LARSON, P.C. 
P.O. BOX 2902 

MINNEAPOLIS MN 55402-0902 



03/04/2009 08:12 PM EST 



According to the records of the U.S.Patent and Trademark Office (USPTO), the maintenance fee and any necessary surcharge 
have been timely paid for the patent listed below. The "PYMT DATE" column indicates the payment date (i.e., the date the 
payment was filed). 

The payment shown below is subject to actual collection. If the payment is refused or charged back by a financial institution, 
the payment will be void and the maintenance fee and any necessary surcharge unpaid. 

Direct any questions about this statement to: Mail Stop M Correspondence, Director of the USPTO, P.O.Box 1450, Alexandria, 
VA 22313-1450. 



PATENT 
NUMBER 



FEE SUR- PYMT A p PUCA1 SSi ^SSUE FILING PAYMENT SMALL ATTY DKT 

AMT CHARGE DATE APP L ^BER DATE DATE YEAR ENTITY? NUMBER 



6,939,971 $980.00 $0.00 02/04/09 10/655,114 09/06/05 09/04/03 



TAKEDA 

04 NO PHARMACEUTICAL 

COM 



Click here to obtain your Maintenance Fee Statement as a PDF. 

Please note that in order to view your Maintenance Fee Statement as a PDF, you must have Adobe's Acrobat Reader installed. 

If you do not have it, downloa d it for FREE! 

HI 
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Patent and 
Trademark Office 



Maintenance Fees Window Dates 

Patent Number: 6939971 



03/09/2009 02:48 PM EDT 

Application Number: 10655114 





4th Year 


8th Year 


12th Year 


Open Date 


09/08/2008 


09/06/2012 


09/06/2016 


Surcharge Date 


03/09/2009 


03/07/2013 


03/07/2017 


Close Date 


09/08/2009 


09/06/2013 


09/06/2017 



Need Help? | USPTO Home Page | Finance Online Shopping Page 



https://ramps.uspto.gov/eram/getMaintFeesInfo.do;jsessionid=0000RmoMtPluWJ... 3/9/2009 



Exhibit J 



Claim and Manner to Read on the Approved Product Kapidex 



Claim 


Claims of U.S. Patent 6,939,971 


Relationship between each 
claim and the Approved 
Product 


1 


A method of treating Zollinger-Ellison 
syndrome in a mammal in need thereof 
which comprises administering to said 
mammal an effective amount of a 
crystalline compound of (R)-2-(((3- 
methyl-4-(2,2,2-trifluoroethoxy)-2- 
pyridinyl)methyl)sulfinyl)-l H- 
benzimidazole or a salt thereof and a 
pharmaceutically acceptable excipient, 
carrier or diluent. 


Claim 1 reads on a method of 
using the product 1 , i.e., a 
crystalline form of 
dexlansoprazole or salt thereof, 
in a pharmaceutical composition, 
i.e., the Approved Product, for an 
intended use. 


2 


The method of claim 1 wherein said 
crystalline compound is (R)-2-(((3-methyl- 
4-(2,2,2-trifluoroethoxy)-2- 
pyridinyl)methyl)sulfinyl)-l H- 
benzimidazole. 


Claim 2 reads on a method of 
using the product in a form of the 
Approved Product for an 
intended use. 


3 


The method of claim 2 wherein said 
crystalline compound has an X-ray powder 
diffraction analysis pattern with 
characteristic peaks at interplanar spacings 
(d) of 11.68, 6.77, 5.84, 5.73, 4.43, 4.09, 
3.94, 3.89, 3.69, 3.41 and 3.11 Angstrom. 


Claim 3 reads on a method of 
using the product having a 
particular crystalline form in a 
form of the Approved Product for 
an intended use. The claimed 
particular crystalline form is the 
same crystalline form as that 
used for the NDA of the 
Approved Product. 


5 


A method of treating reflux esophagitis in 
a mammal in need thereof which 
comprises administering to said mammal 
an effective amount of a crystalline 
compound of (R)-2-(((3-methyl-4-(2,2,2- 
trifluoroethoxy)-2- 
pyridinyl)methyl)sulfmyl)-l H- 
benzimidazole or a salt thereof and a 
pharmaceutically acceptable excipient, 


Claim 5 reads on a method of 
using the product in a form of the 
Approved Product for treatment 
of an approved indication. 



1 Use of the terms the "product" is based on the definition under 35 U.S.C 156(f) that the drug product 
means an active ingredient including any salt or ester of the active ingredient. 



1 





carrier or diluent. 




6 


The method of claim 5 wherein said 
crystalline compound is (R)-2-(((3-methyl- 
4-(2,2,2-trifluoroethoxy)-2- 
pyridinyl)methyl)sulfinyl)-l H- 
benzimidazole. 


Claim 6 reads on a method of 
using the product in a form of the 
Approved Product for treatment 
of an approved indication. 


7 


The method of claim 6 wherein said 
crystalline compound has an X-ray powder 
diffraction analysis pattern with 
characteristic peaks at interplanar spacings 
(d) of 1 1 .68, 6.77, 5.84, 5.73, 4.43, 4.09, 
3.94, 3.89, 3.69, 3.41 and 3.11 Angstrom. 


Claim 7 reads on a method of 
using the product having a 
particular crystalline form in a 
form of the Approved Product for 
treatment of an approved 
indication (see claim 3 above). 


9 


A method of eradicating Helicobacter 
pylori in a mammal in need thereof which 
comprises administering to said mammal 
an effective amount of a crystalline 
compound of (R)-2-(((3-methyl-4-(2,2,2- 
trifluoroethoxy)-2- 
pyndinyl)methyl)sulfinyl)-l H- 
benzimidazole or a salt thereof and a 
pharmaceutically acceptable excipient, 
carrier or diluent. 


Claim 9 reads on a method of 
using the product in a form of the 
Approved Product for an 
intended use. 


10 


The method of claim 9 further comprising | 
administering one to three other active 
ingredients. 


Claim 10 reads on a method of 
using the product in a form of the 
Approved Product for an 
intended use by administering the 
product with other 1-3 active 
ingredients. 


11 


The method of claim 10 wherein said 
crystalline compound and said other active 
ingredient are administered simultaneously 
or in intervals. 


Claim 1 1 reads on a method of 
claim 1 0, in which a method of 
administering the product and 
other 1-3 active ingredients is 
specified. 


12 


The method of claim 10 wherein said other 
active ingredient is selected from the group 
consisting of an anti-Helicobacter pylori 
action substance, an imidazole compound, 
a bismuth salt, a quinoline compound and 
combinations thereof. 


Claim 12 reads on a method of 
claim 10, in which types of the 
other active ingredients are 
specified. 



2 



13 


The method of claim 12 wherein said anti- 
Helicobacter pylori action substance is 
selected from the group consisting of 
antibiotic penicillins, antibiotic macrolides . 
and combinations thereof 


Claim 13 reads on a method of . 
claim 12, in which the anti- 
Helicobacter pylori action . 
substance is limited to two 
antibiotics and combination 
thereof. 


14 


The method of claim 12 wherein said 
imidazole compound is metronidazole. 


Claim 13 reads on a method of 
claim 12, in which an imidazole * 
compound is specified. 


15 


The method of claim 9 wherein said 
crystalline compound is (R)-2-(((3-methyl- 
4-(2,2,2-trifluoroethoxy)-2- 
pyridinyl)methyl)sulfinyl)-l H- 
benzimidazole. 


Claim 15 reads on a method of 
using the product in a form of the 
Approved Product for an 
intended use. 


16 


The method of claim 1 5 wherein said 
crystalline compound has an X-ray powder 
diffraction analysis pattern with 
characteristic peaks at interplanar spacings 
(d) of 1 1.68, 6.77, 5.84, 5.73, 4.43, 4.09, 
3.94, 3.89, 3.69, 3.41 and 3.11 Angstrom. 


Claim 16 reads on a method of 
using the product having a 
particular crystalline form in a 
form of the Approved Product for 
an intended use (see claim 3 
above). 



Exhibit L 



Significant activities undertaken by Applicant during the applicable 
regulatory period for the approved product 



Date to FDA 


Description 


May 28, 2004 


Submit phase 1 study (T-P 104-069) and nonclinical reports 
TAK-390MR/00006 and TAK-390MR/00018 as part of Original 
IND 


July 2, 2004 


IND 69,927 effective date for Kapidex (dexlansoprazole MR) 


July 2004- 
August 2004 


Conduct Phase 1 study (T-P 104-069) 


July 21, 2004 


Submit phase 1 study (T-P 104-071) 


July 27, 2004 


Submit request for Type C Meeting (Development plan) 


October 2004 


Conduct Phase 1 study (T-P104-071) 


October 6, 2004 

• 


x eiepnone conierence wiin tne ru/x 10 gain agreements 
including: 

LLaXIMLXUil 11U1I1 JTIlcloC 1 lU JT IldoC 3, 

non-clinical study plan , and 

two phase 1 safety studies to be initiated in December 2004 
and January 2005 


December 6, 2004 


Submit phase 1 study (T-P 104- 100) 


December 28, 2004 


Submit phase 1 study (T-P 104-092) 


December 2004 - 
January 2005 


Conduct phase 1 study (T-P104-100) 


January 2005 - 
February 2005 


Conduct phase 1 study (T-P 104-092) 


March 4, 2005 


Submit Type B Meeting Request (End of Phase 2) 


April 26, 2005 


Submit protocols for 6 phase 3 studies to support three 
indications (T-GD04-082 and -083, T-EE04-084, -085, -086, and 
-087) and protocol of long-term safety study (T-GI04-088) 


May 12, 2005 


End of Phase 2 meeting with the FDA on matters of: 

discussion of the protocols submitted on April 26, 2005, 
reviewing data obtained in study T-P 104- 100, 
dosage strengths selected for phase 3 studies, 
statistical analysis plan for secondary endpoints, 
expectations for additional phase 1 studies, and 
decision to add 30 mg dosage strength 


June 15,2005 


Submit nonclinical amendment (Reports TAK-390MR/00007, 
TAK-390MR/00008, TAK-390MR/00029, TAK-390MR/00004, 
TAK-390MR/00017, TAK-390MR/00005, TAK-390MR/00030, 
TAK-390MR/00175, TAK-390MR/00169, TAK-390MR/00171) 



1 



Date to FDA 


Description 


September 9, 2005 


Submit nonclinical amendment (Reports TAK-390MR/00005, 

T AF OH A A /fTi /AAAA^ T» A 17" 1 A A A A~T% /A A AO A T" 1 A J7~ O AAA /TT> /A AAO C\ . 

TAK-390MR/00002, TAKo90MR/00084, TAK-390MR/00085); 
and submit amendment 1 of protocols of phase 3 studies (T- 

r^T\f\A AQO C\Q1 T T7T7A/1 AO /I r.^.J AO c t T7T7 A/1 AOzT n «J 

(jrJUU4-Uoz and -UoJ, l-bJbU4-Uo4 and -uoj, l-JbJbu4-uoo and - 
087, and T-GI04-088) 


October 24, 2005 


Submit phase 1 study (T-P 1 05- 1 22) 


October 24, 2005 


Submit CMC information amendment to the IND related to the 
30 mg dosage strength 


October 27, 2005 


submit CMC information amendment to the IND related to the 
30 mg dosage strength 


November ll, .2005 


Submit phase 1 study (T-P105-1 1 5) 


November 2005 - 
January 2006 


Conduct phase 1 study (t-P 105-1 22) 


December 2005 - 
JNovember zuUo 


Conduct phase 1 study (T-P 105-1 15) 


December 21, 2UU5 


Submit amendment 2 of protocols for phase 3 studies (T-GD04- 

AOO A0 1 T T7T7A/1 AO/1 A AO C HT T7T? A A AOZT J AOI -1 

082 and -083, 1-EE04-084 and -085, T-EE04-086 and -087, and 
T-GI04-088) 


December 22, 2005 


Submit request for Type C Meeting (Phase 3 Clinical Program) 


December 2005 - 
May 2006 


Conduct two phase. 3 studies (T-GD04-082 and -083) 


December 2005 - 
January 2007 


Conduct two phase 3 studies (T-EE04-084 and -085) 


January 18, 2006 


Submit phase 1 study (T-P 105- 11 9) 


January 2006 - 
November 2006 


Cnnrhirt two nhase "3 studies (T-FF04-0R6 and -0R7\ 


January 2006 - 
June 2008 


Conduct phase 3 study (T-GI04-088) 


February 3, 2006 
February 7, 2006 


Conduct phase 1 study (T-P 105-1 19) 


March 1,2006 


Telephone conference with the FDA to gain agreements 
including: 

ucbign ui two duunionai pndbe j siuuies mciuuing ju mg 
dosage strength, 

implementation plan for phase 3 program, 
statistical analysis plans, and 
ouier ciuiicai smay issues 


ivpni o, zuuo 


Submit amendment 3 of protocols of phase 3 studies (T-GD04- 
Uoz ana -uoJ, i -iir!,U4-Uoc> ana -Uo/, ana i-uiu^-Uooj ana 
submit two phase 3 studies (T-EE05-135 and T-GD05-137) 


April 19, 2006 


Submit request for Type B Meeting (End of Phase 2 CMC) 


May 2006- 
May2007 


Conduct phase 3 study (T-EE05-1 35) 



2 



Date to FDA 


Description 


Mav 2006 — 
June 2006 


Conduct phase 1 study (T-P 105-134) 


May 4, 2006 


Submit clinical amendment of protocol of phase 3 study (T- 
GD05-137) and submit phase 1 study (T-P105-134) 


June 1,2006 


Submit phase 1 study (TrP 1 05- 1 29) 


June o, zUuo 


bubmitpnase l study (l-rlUj-ljy) 


June 2006 - 
July 2006 


Conduct two phase 1 studies (T-P 105 -129 and -139) 


June 2006- 
December 2006 


Conduct phase 3 study (T-GD05-137) 


June 20, 2006 


End of phase 2 meeting for CMC in a form of fulfilling a written 
response by the FDA to gain agreements including: 

stability plan, 
dissolution method, and 

iiu uiucquivaiciiue biuuy ucLWccn me pndoc j lormuiaiiun . 
and the commercial formulation required 


July /, zUUo 


Submit phase l study (T-P 1 05- 1 3 3) 


July 2006- 
September 2006 


Conduct phase 1 study (1%P 105- 133) 


July 3 1, 2006 


Submit three phase 1 studies (T-P105-132, T-P105-141, and T- 
P 106-146) 


August 2006- 
September 2006 


Conduct two phase 1 studies (T-P105-132 and T-P105-141) 


Ancmqt 9006 — 

December 2006 


Conduct phase 1 study (T-P 1 06- 1 46) 


August 7, 2006 


ouDiniL dmenumeni j ior protocols 01 pnase j siuuies ^ i -i^jj/vh-- 
084 and -085) 


October 16, 2006 


Submit phase l study (T-P 1 06- 1 48) 


October 2006 - 
December 2006 


Conduct phase l study (T-P 1 06-148) 


November 7, 2006 


Submit amendment to nonclinical information (Reports Covance 
6764-367 arid Covance 6764-376) 


January 4, 2007 


Submit amendment with nonclinical information (Reports 36- 
278/ge and TAK-390MR/00433) 


January 21,2007 


Request for nomenclature review 


January 22, 200? 


Submit phase 1 study (T-P 106- 149) 


February 2007 - 
March 2007 j 


Conduct phase 1 study (T-P 106- 149) 


March 2007- 
October2007 


Review and prepare the NDA documents by CMC researchers 



Date to FDA 


Description 


March 22, 2007 


Submit clinical amendment of protocol for phase 3 study (T- 
GI04-088) 


June 11,2007 


Submit amendment with nonclinical information (Reports 
Covance 6764-375, Covance 6764-374, 36-297/ge, 36-298/ge, 
36-299/ge,36-319/ge) 


June 13, 2007 


CMC meeting between TAP (U.S.)/Takeda (Japan) on standard 
of an active ingredient for Pre-NDA meeting 


June 18, 2007 


Submit request for Type B, Pre-NDA Clinical/Nonclinical 
Meeting 


June 20, 2007 


Submit request for Type B, Pre-NDA CMC Meeting 


August 13,2007 


Submit request for Type C Meeting (Pediatric Assessment Plan) 


Aiimiot 9 1 9007 


Resubmit request for nomenclature review of preferred trade 
name and alternate trade name. 


AnoiiQt 91 9007 


Submit amendment with nonclinical information (Amending 
Report 36-299/ge) 


Aiicmct 91 9007 


Pre-NDA meeting (CMC)-conference on in vitro and in vivo 
correlation (IVIVC) 


October 1,2007 


Submit amendment with nonclinical information (Report MDS 
AA30650-01 JCL04108D 


October 1,2007 


Pre-NDA meeting (clinical/pre-clinical) - receiving the FDA's 
request for additional toxicity test 


in o vein Der z, zuu / 


Teleconference with FDA to discuss Pediatric Assessment Plan 


"MVvi7i»mlv»r 97 9007 

iNovemDer z/ 5 zuu./ 


rre-iNiJA lml meeting — roilow up meeting. 


December 10, 2007 


Snnmit /impnnrnpnt with nnnplinipjil iTTpnT*matinn fT?pnnrtQ 

k-7 L* L/l 1 J- J. 1, CU.JLJL^11\JJL11^1±L WlUl llVJlil/llllll/Cll 11JJLIJA 111C111.V7J.1 I IVCUUl tO 

JCL051462, JCL032491, JCL041042, JCL041051, JCL032241, 
TAK-390MR/00524 TAK-390MR/00519^ 


December 28, 2007 


NDA 22-287 submission to the FDA 


December 31, 2007 


Date of receipt of submission of NDA by the FDA 


Tamiarv d ' 9008 

jdiiudiy t-, zuuo 


Received notification from FDA of rejected the preferred trade 
name 


Tcmn«ir\7 1 ^ 900S 

January i j, zuuo 


Submitting original protocol of phase 1 study (T-P107-164) and 
phase 3 study (T-GD07- 170) 


January 2008 - 
January 2009 


^onuucx pnase i suiuy ^i-Jriu/-i ) 


January 2008 - 
March 2009 


i^onaucx pnase j siuay ^ i -tjruu /- 1 


January 30 - 
February 1,2008 




February 5, 2008 


Submit amendment with nonclinical information (Reports TAK- 
390MR/00551, TAK-390MR/00550, TAK-390MR/00549.001A) 


February 11,2008 


Receive the FDA's request for the ECG waveforms from clinical 
study (T-P104-092) 
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Date to FDA 


Description 


February 19, 2008 


Revise IVIVC (as agreed to in pre-NDA CMC meeting) 


jviarcn 4 , zuuo 


Uploade ECGs into warehouse 


March 13,2008 


Vw/\J1111I1U111L/C1LC Willi U1C JT LJr\ IU CU1111ITI1 oUlllC/lcnCy OI llie lNJ>-J/\ • 

for review, classification, and the use fee goal date 


March 19, 2008 


i cicjjnuiic L/Uiiicicii^c wim me r\jr\ ^uic v^druio-ivcnai .L/ivisionj 
to discuss ECG data. FDA requested re-analysis. 


March 26, 2008 . 


Propose to FDA to re-read all ECGs 


April 28, 2008 


ouuiiiii t-iiiuiiui oaiciy upuaic ^lnuiuuing upaaiea. saieiy 
information from T-GI04-08 8) 


April 29, 2008 


Submit request for review of trade name Kapidex 


May 20, 2008 


rvcucivc uic ruf\ b request ior lnioimaiion oi pooieci clinical 
pharmacology data and adverse events 


May ju, zUUo 


.Submit the data to the FDA requested May 20, 2008 


June 6, 2008 


Receive the FDA's request for additional information of 
cardiovascular adverse events 


June 24, 2008 


Submit re-analysis of the ECG data requested on March 19, 2008 
to the FDA 


June 26, 2008 


a u omit lnrormation oi treatment-emergent potential 
cardiovascular adverse events requested on June 6, 2008 with 
ucioiicu ndiiduves laenxiiiea in ine h~ monin oaiety update to tne 
FDA 


June Li , zvUo 


Receive FDA request for genotyping reports and methods 


July 1,2008 


i cicc/Uiiicicncc wiui rxj/\ lo uibcuss z/ June zuuo miormauon 
Request 


July 11,2008 


ouuiiiii icbpuiibc 10 z/ j uiic zuuo imormaiion xvequesi 
(genotyping) 


July 16, 2008 


Receive Notice of Inspection from FDA. 


August 2008 


^onaucx pre-approvai inspection oi manuiacturing iacinties in 
Osaka (week of August 1 1 th ) and Hikari (August 18-26) in Japan 


August o, zUUo 


rDA rejected the alternate trade name 


August 13,2008 


Receiving the FDA's request for additional cardiovascular 
information from clinical studies 


August 21, 2008 


Submit response to the request for additional information i 
received on Auon^t 1 ^ 9008 


/\UgUSl ZO, ZUUo 


Submit response to the request for additional information 
received on August 13, 2008' 


August 28, 2008 


Receive FDA request for clinical data (bone fracture) and CMC 
information (CoAs) 


September^ 2008. 


Respond to clinical information request of August 28, 2008 


September 10, 2008 


Respond to CMC request of August 28, 2008 


September 17, 2008 


Receive report from the FDA of tentative approval of Kapidex 
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Date to FDA 


DescriDtion 


September 26, 2008 


Submit revised draft labeling incorporating the Kapidex trade 
name 


October 14, 2008 


Receive a request from the FDA for a revised pediatric 
assessment plan, pediatric waiver request, and deferral request 


October 15, 2008 


Informed by the FDA to extend the user fee goal date to January . 
31,2009 


October 15,2008 


Telephone conference with the FDA regarding the proposed 
IVIVC model and receive a request for revised dissolution 
specifications. 


October 20, 2008 


ShinTTllt tVlP TPVIQpH T^pHi^triP £»QQPQQmpnt nlnn' r\pHiiitrir» wra\\tp>r 
UUU11ULL U1C ItVloCU jJCUlalUl' CXootoMllClll JJ laxly UCU.lclU.ll/ Weil V CI 

request, and deferral request requested on October 14, 2008 


October 21, 2008 


Sillnmit thp-fPviQpH HiQQr\1nttA , n Q*nppi"fiPsitirmo rp»m ip>ct nn 
kJ UL/llll U Hit/ lCVloCU. U-looVJlUUUll ^pCdllL/CtllUllb ICUUCoLCCl Ull 

October 15,2008 


iNovemDer j, zuuq 


Receive comments from the FDA regarding package insert 


November 5, 2008 


Receive the FDA's comment regarding packaging component 
labeling 


November 3, 2008 - 
January 28, 2009 


Communicate with the FDA reeardine the labeling foackaee 
insert and component labeling) 


December 17, 2008 


The IVIVC methodology was removed from the NDA following 
the FDA's request 


January 30, 2009 


NDA was approved. 



